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INTRODUCTION  TO  THE  REPORT  ON  THE  C(EUR  D'ALENE 

MOUNTAINS. 


From  the  appropriations  made  for  botanical  investigations  and 
experiments  a  portion  has  been  devoted  annually  during  the  past  four 
years  to  an  examination  of  the  botanical  resources  of  certain  little- 
known  portions  of  the  United  States.  Eeports  on  some  of  these  inves- 
tigations have  already  been  published.  The  one  now  transmitted  deals 
with  that  portion  of  the  Bitter  Root  Mountains  of  northern  Idaho  known 
as  the  Coeur  d'Alenes,  a  fairly  representative  part  of  the  whole  range, 
and  as  the  region  is  heavily  timbered  the  economic  part  of  the  report 
necessarily  deals  largely  with  trees. 

Mr.  Leiberg's  instructions  from  the  Botanist  were  substantially  as 
follows : 

The  region  in  which  yon  wiU  be  engaged  is  the  Cceur  d'Alene  Mountains  of  north- 
ern Idaho  and  as  much  of  the  adjacent  country  as  you  find  time  to  explore  in  addi- 
tion to  ascertaining  the  facts  called  for  in  these  instructions. 

Your  work  will  cover  the  following  subjects:  (1)  A  collection  of  all  the  species  of 
plants  in  the  region  traversed;  (2)  a  general  account  of  the  topography  and 
climatic  conditions  of  the  region ;  (3)  the  timber  resources  of  the  country  and  its 
relation  to  other  local  industries ;  (4)  the  local  and  aboriginal  uses  of  native  plant 
products,  particularly  food  plants,  and  (5)  an  analysis  of  the  flora  of  the  region  into 
its  several  component  floras,  in  their  relation  particularly  to  topographic  and 
climatic  conditions. 

You  will  report  the  number  and  size  of  the  streams  flowing  from  the  Ooour  d^Alene 
Mountains  and  to  what  extent  they  are  used  for  irrigation.  You  will  ascertain  as 
nearly  as  may  be  the  rainfall  in  various  parts  of  the  range,  and  secure,  if  possible, 
data  on  the  temperature  and  prevailing  winds,  particularly  with  reference  to  the 
Bonrce  of  rainfall. 

Under  timber  resources,  you  will  ascertain  the  size,  kinds,  and  amount  of  timber, 
by  localities,  and  its  accessibility  to  streams  or  other  means  of  transportation.  You 
will  ascertain  whether  stock  is  ranged  in  the  forests,  and  whether  sheep  alone,  or 
cattle  and  horses  in  addition,  comprise  the  stock  so  ranged.  You  will  ascertain 
whether  valuable  mineral  deposits  have  been  discovered  in  the  forest  area,  and 
whether  they  are  actually  being  worked  at  the  present  time.  You  will  also,  if  prac- 
ticable, make  measurements  of  particular  trees,  to  give  a  fair  idea  of  the  Hize  of  each 
kind  of  timber.     »    •     * 

You  will  ascertain,  so  far  as  possible,  what  plants  have  been  used  for  food  by  the 
aboriginal  tribes,  and  will  collect  herbarium  specimens  of  the  plants  themselves, 
together  with  specimens  of  the  food  products,  in  various  stages  of  preparation,  as 
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2  INTRODUCTION. 

they  arc  now  used  or  have  heeu  used  hy  the  Indians.  Whenever  possihle,  you  will 
also  make  any  otlier  notes  of  importance  relative  to  the  ahoriginal  uses  of  plants  for 
fiher,  hasket  materials,  or  medicines. 

In  connection  with  the  subdivision  of  the  flora  into  its  component  floras,  you  will 
also  note  what  cultivated  plants  are  peculiarly  adapted  or  restricted  in  their  occur- 
rence to  each  natural  belt  or  zone. 

You  will  collect  data  which  will  enable  you  to  plat  upon  a  map  the  area  of  com- 
mercial timber,  of  scattered  timber,  and  of  timberless  land  in  the  region  examined. 
You  will  plat  your  route  accurately  upon  the  map. 

You  will  also  indicate  upon  the  map,  by  political  subdivisions,  if  possible,  andinother 
cases  by  natural  boundaries,  such  areas  as,  in  your  opinion,  are  desirable  and  suitable 
for  timber  reservations  in  relation  to  the  demands  for  timber  in  local  Industries  and 
the  preservation  of  water  supply  of  the  adjacent  country,  leaving  out  of  tbe  reser- 
vation all  agricultural  lands. 

Yon  will  indicate  what  regulations,  if  any,  are  necessary  to  secure  the  proper  use 
'of  timber  for  mining  or  agricultural  purposes  within  any  portion  of  the  proposed 
reservation. 

The  present  report  contains  a  larger  amoant  of  information  regarding 
the  region  than  would  be  possible  in  the  case  of  an  ordinary  investi- 
gation. Mr.  Leiberg  has  lived  in  northern  Idaho  for  about  ten  years, 
and  during  this  period  has  often  visited  the  Ooeur  d'Alenes,  sometimes 
remaining  there  for  several  months  at  a  time.  His  report,  therefore, 
is  the  result  of  a  large  amount  of  observation  and  experience. 

In  the  report  as  now  transmitted  a  statement  of  Mr.  Leiberg's  recom- 
mendations relative  to  timber  reservations  is  not  included.  Since  the 
report  was  written  Congress  has  made  an  appropriation  for  a  Forestry 
Commission,  one  of  whose  duties  is  to  consider  the  general  question  of 
timber  reservations.  This  part  of  Mr.  Leiberg's  report,  therefore,  has 
been  withheld  from  publication  for  the  present,  and  will  be  placed  at 
the  disposal  of  the  Commission. 

The  discussion  of  the  mineral  resources  of  the  region  is  more  elabo- 
rate than  would  be  necessary  in  an  ordinary  report  on  botanical 
resources,  but  a  reasonably  full  treatment  is  requued  in  the  present 
case  to  show  the  scope  and  importance  of  the  mining  industries  of  the 
Coeur  d'Alenes,  for  this  industry  must  be  taken  into  full  consideration 
if  any  provision  is  made  hereafter  for  State  or  Governmental  manage- 
ment of  these  forests. 

The  discussion  of  the  climate,  also,  is  given  in  considerable  detail,  as 
in  case  of  a  future  selection  of  any  portion  of  this  region  for  timber 
reservations  all  possible  knowledge  of  its  climatic  conditions  will  be 
valuable. 

The  re])ort  shows  that  the  region  is  one  of  extremely  heavy  rainfall 
compared  with  that  of  other  localities  so  far  from  the  Pacific  coast,  and 
that  in  consequence  of  this  rainfall  a  heavy  growth  of  timber  covers 
most  of  the  region.  The  agriculture  of  the  country  amounts  to  almost 
nothing  except  in  some  of  the  lower  valleys,  and  even  there  it  is  chiefly 
confined  to  grazing.  The  principal  industries  are  mining  and  lumber- 
ing, and  it  is  in  relation  to  these  that  the  vegetation  of  the  region,  from 

.  economic  standpoint,  must  be  considered.    In  the  future,  however, 
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it  is  possible  that  the  subject  will  have  an  importaDt  bearing  on  the 
irrigation  of  the  plains  lying  farther  to  the  west,  for  their  natural  water 
supply  comes  from  the  Coeur  d'Alenes. 

One  of  the  principal  practical  lessons  brought  out  in  the  report  is 
the  extent  to  which  forest  destruction  may  be  carried  in  the  absencQ  of 
any  efficient  legal  or  commercial  check.  The  era  of  forest  fires  began 
in  the  earlier  period  of  immigration,  followed  by  the  destruction  inci- 
dent to  the  building  of  the  Northern  Pacific  Eailroad  and  in  very 
recent  times  by  the  unparalleled  devastation  connected  with  the  mining 
industry.  In  this  connection  I  may  quote  the  following  from  Mr.  Lei- 
berg's  report: 

The  next  and  last  stage  in  the  destruction  of  the  forests,  which  is  still  in  active 
operation,  came  when  the  great  ore  deposits  in  the  Cccnr  d'Alenes  were  discovered. 
Thousands  of  prospectors  flocked  into  the  country  then,  and  the  forest  fires  raged 
in  hundreds  of  localities  to  clear  away  the  dense  growth  of  timber  and  shrubs, 
which  very  materially  interfered  with  the  work  of  the  prospectors  seeking  the 
mineral-bearing  lodes.  As  the  mines  began  to  develop,  fuel  and  timber  were  needed. 
The  choice  parts  of  the  forest  were  cut  into,  d<^bris  took  the  place  of  the  green  tree, 
and  fire  coming  later,  finished  what  the  ax  had  spared.  In  1884  I  passed  through 
the  Coenr  d'Alenes  into  Montana.  In  spite  of  the  many  previous  fires,  there  were 
miles  upon  miles  of  primeval  forest.  In  this  year  (1895)  along  the  same  route  there 
was  not  a  single  foot  that  the  fire  and  ax  had  not  run  through,  and  the  larger  quan- 
tity had  been  uselessly  and  totally  destroyed. 

The  result  of  all  these  sources  of  forest  destruction  is  expressed  in 
another  statement  of  Mr.  Leiberg's,  as  follows : 

From  an  intimate  knowledge  of  the  Cceur  d'Alenes,  obtained  during  a  residence 
of  ten  years  in  the  immediate  neighborhood,  I  do  not  hesitate  to  affirm  that  50  per 
cent  of  the  accessible  merchantable  timber  of  the  Co^ur  d'Alenes  is  absolutely 
destroyed;  that  of  the  remainder,  20  per  cent  has  been  more  or  less  culled,  leaving 
only  30  per  cent  in  good  condition.  All  this  within  a  period  of  thirty-four  years, 
and  of  these,  only  twelve  years  represent  settlement  and  development. 

At  the  end  of  his  report  proper  on  the  Cceur  d'Alenes  Mr.  Leiberg 
outlines  a  system  of  timber  protection  drawn  from  his  experience  of 
the  region,  of  the  people,  and  of  the  local  industries.  It  is  a  suggestive 
circumstance  that  the  system  proposed  is  similar  in  many  respects  to 
that  outlined  in  the  Paddock  bill,  presented  to  Congress  in  the  year 
1892,  a  bill  with  which  Mr.  Leiberg  was  not  acquainted  at  the  time  his 
report  was  submitted.  If  essentially  the  same  system  suggests  itself 
on  the  one  hand  to  students  of  the  general  forestry  question  in  the 
east  and  on  the  other  hand  to  a  pra<5tical  observer  in  the  field,  it  indi- 
cates that  that  system  is  worth  the  careful  consideration  of  our  law- 
making bodies.  There  can  be  little  doubt  that  a  system  similar  to  the 
one  here  outlined  would  be  a  great  step  in  advance  upon  the  special 
agent  system  which  the  Department  of  the  Interior  is  now  compelled 

by  law  to  follow. 

Frederick  V.  Coville, 

Botanist, 


GENERAL  REPORT  ON  A  BOTANICAL  SURVEY  OF  THE 
C(EUR  D'ALENE  MOUNTAINS  IN  IDAHO  DURING  THE 
SUMMER  OF  1895. 


By  John  B.  Leibbrg. 


In  compliance  with  instructions  from  the  Botanist  of  the  Depart- 
ment of  Agriculture,  dated  June  3, 1895,  to  make  a  botanical  survey  of 
the  Coeur  d'Alene  Mountains  in  northern  Idaho  with  special  reference 
to  the  economic  features  of  the  flora,  I  left  Hope,  Idaho,  on  June  11. 

The  field  work  was  begun  in  the  middle  portion  of  the  St.  Mary  basin, 
thence  carried  to  the  upper  part  of  this  stream,  and  extended  along  the 
divide  between  the  St.  Mary,  St.  Joseph,  and  the  North  Fork  of  the 
Clearwater,  taking  in  as  much  of  the  densely  timbered  portion  of 
the  West  and  East  forks  of  the  St.  Joseph  as  time  permitted. 

After  finishing  here,  the  work  was  gradually  extended  northward, 
and  terminated  with  tlie  exploration  of  the  extreme  western  portion 
of  the  North  Fork  of  the  Coeur  d'Alene  Kiver  basin,  in  the  middle  of 
October. 

The  time  actually  spent  in  the  field  was  divided  between  the  various 
sections  as  follows:  June  15  to  July  6  was  devoted  to  the  central  por- 
tion of  the  St.  Mary  basin  and  about  the  head  waters  of  this  stream. 
July  6  to  July  14  was  given  to  the  summit  of  the  high  ridges  which 
separate  the  St.  Joseph's  tributaries  from  the  North  Fork  of  the  Clear- 
water and  to  the  divides  between  the  upper  portions  of  the  forks  of 
the  St.  Joseph.  From  the  14th  to  the  17th  of  this  month  the  work  was 
in  the  lower  part  of  the  St.  Joseph  valley.  From  the  17th  of  July  to 
the  7th  of  August  I  was  engaged  in  the  valley  of  the  South  Fork  of 
the  Coeur  d'Alene  Kiver,  with  frequent  side  trips  to  the  summits  of  the 
divides  which  separate  this  stream  from  the  St.  Joseph  and  into  the 
valleys  of  the  more  eastern  tributaries  of  the  latter,  which  could  not 
well  be  reached  from  the  upper  St.  Mary.  From  August  7  to  August 
13,  I  was  employed  in  examining  the  eastern  rim  of  the  basin  of  the 
North  Fork  of  the  Coeur  d'Alene  River.  The  time  from  August  17  to 
September  1  was  spent  in  the  valley  of  the  Clark  Fork  of  the  Columbia, 
from  the  first  easterly  crossing  of  this  stream  of  the  Northern  Pacific 
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Kailroad  to  Cabinet  Eapids,  examiDing  the  northern  rim  of  the  moun- 
tains which  inclose  the  North  Fork  of  the  Coeur  d'Alene  liiver.  Sep- 
tember 4  to  September  19  was  employed  partly  along  the  western  rim 
of  the  Korth  Fork  basin  and  partly  in  making  a  second  ascent  of 
Wiessner  Peak  to  obtain  some  meteorological  data  during  the  early 
snowstorms  of  the  season.  September  25  to  October  9  was  employed 
in  a  trip  into  the  more  western  portion  of  the  North  Fork  basin  to 
obtain  more  data  concerning  the  forest  conditions  of  this  particular 
region.    With  this  the  field  work  of  the  season  ended. 


The  extent  of  country  to  which  the  name  Coeur  d'Alene  should  be 
applied  has  heretofore  been  rather  indefinite.  The  common  view- 
limits  it  to  the  region  drained  by  the  South  Fork  and  a  small  portion 
of  the  North  Fork  of  the  Coeur  d'Alene  River.  By  reason  of  the  great 
mining  industries  which  are  carried  on  here  these  areas  are  by  far  the 
most  important  and  most  widely  known  of  all  in  the  Coeur  d'Alene 
Mountains,  and  therefore  are  usually  meant  when  the  Coeur  d'Alenes 
are  spoken  of.  A  broader  view  is  here  adopted,  and  one  more  in  har- 
mony with  the  geographical  ix>sition  of  the  region  and  its  geological 
relations  to  the  surrounding  mountains,  as  well  as  with  its  peculiar  and 
intricate  topography,  which  latter  feature  very  decidedly  stamps  the 
areas  we  shall  here  include  under  the  general  name  Coeur  d'Alenes  as 
parts  of  one  mountain  system. 

The  Coeur  d'Alenes,  therefore,  are  here  understood  to  include  all  the 
mountains  or  ridges,  exclusive  of  the  main  Bitter  Root  Range,  which 
form  the  drainage  system  of  the  streams  flowing  into  Lake  Coeur 
d'Alene.  The  geographical  position  of  the  region  is  between  115o  20' 
and  1160  40'  west  longitude,  and  between  46°  40'  and  48^  40'  north 
latitude,  approximately. 

Politically  it  is  included  within  the  boundaries  of  Kootenai  and  Sho- 
shone counties,  in  Idaho,  and  its  area  may  be  roughly  estimated  at 
9,000  square  miles. 

The  Coeur  d'Alene  Mountains  form  in  general  a  rugged  and  difiScult 
region.  The  system  is  not  what  is  generally  understood  as  a  range^ 
though  many  of  the  maps,  especially  the  older  ones,  so  delineate  it. 
There  is  no  general  '^backbone"  traversing  the  area  and  sending  out 
laterals  each  way.  All  the  larger  ridges  and  principal  divides  join 
with  the  Bitter  Root  Range  eventually,  and  but  for  the  peculiar  manner 
in  which  they  extend  and  inclose  the  drainage  basins  of  the  river 
systems  might  be  regarded  as  simply  an  immense  western  foothill 
region  of  the  Bitter  Root  Mountains.  The  entire  extent  of  country  here 
called  the  Coeur  d'Alenes  forms  a  large,  almost  completely  inclosed, 
triangular  area.  The  apex  of  this  triangle  may  be  considered  as  abut- 
ting on  the  Clark  Fork  River  at  Cabinet.  From  this  point  the  eastern 
side  of  the  triangle,  which  has  a  length  of  about  190  kilometers  (111 
miles),  is  formed  by  the  main  range  of  the  Bitter  Roots. 
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The  southern  base  of  the  triangle  is  formed  by  a  high,  nearly  due 
jast  and  west  ridge,  which  divides  the  waters  of  the  Xorth  Fork  of  the 
Dlear water  from  the  Coeur  d'AIene  drainage  system.  This  is  about  160 
iilometers  (99  miles)  in  length.  The  western  termination  of  this  ridge 
s  a  heavily  forested,  quite  conspicuous  mountain,  to  which  the  name 
^ Mount  Carey"  is  sometimes  applied.  It  forms  the  central  knob  of  an 
extensive  group  of  radiating  ridges,  among  which  lie  the  headwaters  of 
:he  Potlatch  and  those  of  one  of  the  principal  tributaries  of  the  Palouse. 
[ts  elevation  is  about  1,520  meters  (5,000  feet). 

The  western  side  of  the  triangle,  commencing  at  this  mountain, 
extends  northward  a  distance  of  105  kilometers  (65  miles),  where  a  gap 
)r  break  occurs.  In  this  gap  is  situated  a  part  of  Lake  Coeur  d'AIene, 
I  great  natural  reservoir,  into  which  flows  all  the  water  discharged  by 
:;he  streams  of  the  interior  drainage  basins  of  the  Coeur  d'Aleiies. 
Commencing  directly  to  the  north  of  this  lake,  the  western  mountain 
:im  resumes  its  extension  northward,  passing  a  few  kilometers  to  the 
>ast  of  Lake  Pend  Oreille  and  joining  the  Bitter  Eoots  at  Cabinet,  to 
form  the  apex  of  the  Coeur  d'AIene  triangle,  a  distance  of  about  95  kilo- 
meters (59  miles). 

The  mountain  rims  which  form  the  sides  and  base  of  this  triangle  are 
aot  to  be  regarded  as  straight  and  regular  lines.  On  the  contrary,  they 
ire  extremely  serpentine  in  their  course,  swinging  often  from  east  to 
wrest  and  from  north  to  south,  and  vice  versa,  many  kilometers  from 
a,  straight  line. 

This  twisting  and  turning  of  the  divides  with  the  numerous  deep 
saddles  and  corresponding  rises  render  the  heavily  timbered  portion  of 
the  crest  line  of  these  ridges  very  difficult  to  follow. 

From  every  rise  or  peak  an  extensive  system  of  laterals  is  sure  to 
radiate,  and  in  every  saddle  a  stream  heads  on  each  side  of  the  ridge, 
so  that  unless  the  traveler  knows  the  way,  or  is  exceedingly  careful,  he 
Is  constantl}^  in  danger  of  being  led  off  on  these  lateral  ridges  or  into 
the  side  ravines  from  the  main  divide  which  he  may  be  endeavoring  to 
follow. 

The  region  inclosed  by  the  three  mountain  rims  just  described,  is 
exceedingly  rough  and  broken.  It  is  a  mass  of  long,  steep,  tortuous 
ridges,  inclosing  a  multitude  of  deep,  narrow  canyons.  The  elevation 
of  the  ridges  varies  from  1,350  to  2,160  meters  (4,400  to  7,000  feet),  the 
average  being  about  1,500  meters  (5,000  feet). 

It  is  a  remarkable  fact  that  the  highest  elevations  in  the  Coeur 
i'Alenes  are  not  found  in  the  main  range  of  the  Bitter  Koots,  but  lie 
a.bout  65  kilometers  (40  miles)  to  the  west  in  the  divide  which  separates 
the  waters  of  the  Coeur  d'AIene  River  irom  those  of  the  St.  Joseph, 
Here  the  ridge  rises  in  a  few  localities  to  a  height  of  2,175  meters  (about 
7,100  feet). 

There  is  also  situated  on  the  western  mountain  rim  of  the  triangle, 
Eibout  32  kilometers  (20  miles)  south  from  Cabinet,  a  mountain  locally 
known  as  Pack  Saddle.    This  has  an  elevation  of  about  2,400  meters 
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(7,900  feet),  and  is  therefore  probably  the  highest  i>oint  in  the  Gcenr 
d'Alene  rep:ion. 

The  (letiiiite  details  of  the  configuration  of  the  mountain  system  of 
tlie  OaMir  d'Alenes  are  almost  impossible  to  describe  in  terms  that  will 
present  a  true  picture  to  one  personally  unacquainted  with  the  region. 
There  are,  however,  certain  features  which  appear  in  all  jwrtions  of  the 
system  and  which  give  to  the  whole  a  determinate  character.  We  have 
first  the  very  long,  tortuous  ridges  extending  from  all  sides  of  the  in- 
closing mountain  rims  into  the  interior  of  the  Cceur  d'Alene  basins. 
The  sinuosities  of  these  ridges  are  a  repetition  of  those  of  the  primary 
inclosing  divides,  but  on  a  smaller  scale.  We  have  next  the  wavy 
crest  line  of  the  ridges,  caused  by  a  continual  succession  of  saddles  and 
the  opposite  rises.  A  level  crest  line  for  a  greater  distance  than  one 
kilometer  is  a  rarity.  We  have  next  the  system  of  lateral  spurs  radi- 
ating from  the  rises  and  peaks  of  the  ridges,  and  the  ravines  which 
invariably  head  on  opi>osite  sides  of  the  saddles.  The  features  of  wavy 
crest  lines  and  lateral  ravines  and  spurs  heading  in  the  saddles  and 
rises  are  repeated  over  and  over  again  to  the  very  smallest  spur  of  the 
system.  It  is  this  continual  division  and  subdivision  of  the  long 
laterals,  sent  out  from  the  primaries,  that  give  the  Oceur  d'Alenes  the 
peculiar  broken  character  which  is  such  a  distinguishing  featare  of 
their  system. 

The  laterals,  where  they  abut  upon  the  larger  valleys,  terminate 
mostly  in  two  ways — first,  as  a  slender,  low,  attenuated  point  of  rocks; 
secondly,  and  by  far  the  most  often,  as  a  broad  front  more  or  less  cut 
into  by  short  ravines.  The  width  of  the  base  of  the  fronting  part  of 
the  spur  is  approximately  equal  to  the  length  of  spread  of  all  its  latersd 
extensions.  This  i'eature  is  exceptionally  well  developed  in  the  North 
Fork  basin,  and  o(5curs  there  with  great  regularity. 

The  peaks,  so  called,  of  the  Ccjeur  d'Alenes  are  not  exaetly  the  form 
of  mountain  we  are  accustomed  to  call  peaks.  They  are,  in  the  majority 
of  instances,  simply  the  rising  swells  of  the  ridge  between  the  saddles. 
Now  and  then  a  rocky  eminence  occurs  which  crowns  the  junction  of 
several  great  radiating  spurs,  and  rises  perhaps  200  to  300  meters  (650 
to  1,000  iVi}t}  higher.  In  such  cases  they  assume  more  truly  the  shape 
we  are  used  to  associate  with  that  wonl.  One  of  the  beat  examples  of 
the  chiss  is  Wiessner  Peak,  situated  on  the  divides  between  the  South 
Fork  of  the  iUvuv  d'Alene  and  the  JSt.  Joseph,  Tiie  ridges  of  the 
Cu»ur  d'Alenes  are  usually  very  steep,  an  angle  of  4(P  being  common. 
Along  th(»  higher  divi<les  are  many  localities  where  the  slopes  run  up 
to  60^  and  even  70^.  Perpendicular  cliH's  occur  here  and  there.  They 
are  most  numerous  near  the  main  range  of  the  Hitter  Roots  and  along 
the  Clearwater  divide.  They  are  seldom  over  250  meters  (or  about 
820  feet)  in  height.  An  exception  is  found  on  the  western  slope  of 
the  ridges  which  form  the  western  si<le  of  the  Cteur  d'Alene  triangle. 
At  the  south  end  of  Lake  Pend  Oreille  are  i)recipices  having  a  slope 
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of  over  80O  and  a  height  of  850  meters  (or  about  2,800  feet).  There  are 
more  precipitous  stretches  on  the  larger  east  and  west  ridges  than  else- 
where, and  they  are  almost  invariably  on  the  northern  slopes.  The 
reason  for  this  appears  to  be  that  these  divides  are  situated  along 
great  faulting  lines.  Notwithstanding  the  steepness  of  the  ridges, 
they  do  not  commonly  present  rocky  sides.  The  solid  bed  rock  of  the 
country  is  more  frequently  deeply  covered  with  debris  and  soil  than 
exposed.  The  ravines  are  tortuous  and  narrow.  Even  the  longest 
valleys  are  comparatively  narrow  when  one  considers  the  great  number 
of  side  ravines  which  open  into  them.  A  width  of  3.2  kilometers 
(2  miles)  is  a  rarity,  and  is  reached  only  in  the  slackwater  portion  of 
the  valleys  of  the  Coeur  d'Alene  and  St.  Joseph  rivers.  The  average 
width  of  the  valleys  of  the  principal  streams  is  about  1  kilometer 
(or  about  five-eighths  of  a  mile).  The  width  of  the  lateral  ravines  varies 
so  much  that  no  average  can  be  given.  It  will  often  not  exceed  10  to 
15  meters  (33  to  49  feet),  with  the  ridges  rising  300  to  500  meters  (1,000 
to  1,600  feet)  above  the  floor  of  the  ravine.  Such  narrow  places  are 
deprived  of  the  direct  sunlight  during  several  months  of  the  year. 

The  geological  formations  of  the  region  are  wholly  composed  of  non- 
fossiliferous  rocks.  In  the  southern  portion  micaceous,  granitic,  feld- 
spathic,  and  syenitic  rocks  abound.  The  southern  base  of  the  Coeur 
d'Alene  triangle  is  almost  wholly  composed  of  these  primary  rocks. 
In  the  middle  and  lower  portions  of  the  St.  Mary  and  St.  Joseph  there 
are  large  areas  covered  with  basaltic  outflows,  which  connect  to  the 
northward,  near  Lake  Coeur  d'Alene,  with  the  basaltic  rocks  of  the 
plains  of  the  Columbia.  The  central  and  northern  portions  of  the  region 
Lave  less  of  the  primary  rocks  exposed.  The  prevailing  formations  here 
are  siliceous  magnesian  schists,  great  masses  of  ferruginous  quartzite, 
and  here  and  there  dolomitic  and  calcareous  rocks.  These  two  latter 
classes  of  rocks  are  especially  abundant  near  Lake  Pend  Oreille, 
along  the  more  northern  portion  of  the  western  mountain  rim,  and 
appear  to  be  the  final  southeasterly  extension  of  the  dolomitic  rocks, 
which  abound  northwesterly  toward  the  Colville  region.  The  basaltic 
rocks  are  absent  in  the  country  north  and  northeast  of  Lake  Coeur 
d'Alene,  except  over  a  small  area  which  extends  10  kilometers  (0  miles) 
northeast  from  the  lake.  The  magnesian  scliists  are  frequently  trav- 
ersed by  various  kinds  of  igneous  dikes.  This  is  especially  the  case 
in  the  basins  of  the  North  and  South  forks  of  the  Cceur  d'Alene  River. 
The  quartzite  rocks  of  the  CoBur  d'Alenes  are  prominent  features  in 
the  geology  of  the  country. 

The  thickness  of  the  bedded  rocks  of  the  Cceur  d'Alenes  can  not  be 
told  with  absolute  certainty.  It  is,  however,  not  less  than  3,000  meters 
(or  about  9,860  feet).  These  figures  have  been  computed  from  a  careful 
measurement  of  the  exposures  of  bedded  rocks  whi(5h  occur  along  the 
east  shore  of  Lake  Pend  Oreille  and  in  the  North  Fork  basin. 

The  geological  age  to  which  they  belong  has,  to  my  knowledge,  never 
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been  determined.  As  before  remarked,  they  are  strictly  uonfossUifer- 
0U8.  Judging  from  this  fact  and  taking  into  consideration  their  highly 
metalliferous  character,  as  well  as  the  position,  extent,  contents,  and 
general  appearance  of  the  mineral-bearing  lodes  which  traverse  them, 
I  am  inclined  to  place  them  among  the  pre-Gambrian  rocks  of  the 
continent. 

DRAINAGE. 

The  drainage  system  of  the  Cceur  d'Alene  basins  is  composed  of  two 
principal  water  courses,  which  divide  and  subdivide  over  and  over  again 
and  form  that  most  intricate  system  of  lateral  streams,  some  of  them  of 
considerable  size,  which  is  such  a  prominent  feature  of  the  region. 

The  primary  water  courses  are  the  Coeur  d'Alene  and  St.  Joseph 
rivers.  The  waters  of  these  streams  flow  into  Lake  Cceur  d'Alene, 
which  is  thus  in  a  measure  a  large  storage  reservoir  for  the  entire  drain- 
age from  all  the  interior  basins. 

The  Cceur  d'Alene  River  empties  into  Lake  Ooeur  d'Alene  about  32 
kilometers  (20  miles)  south  from  the  north  end  of  the  lake.  At  a  dis- 
tance of  65  kilometers  (40  miles)  above  its  outlet  it  divides  into  two 
streams,  the  Xorth  and  South  forks  of  the  Coeur  d'Alene  Eiver.  The 
North  Fork,  which  is  the  larger  stream  of  the  two,  heads  in  the  moun- 
tains near  the  north  end  of  Lake  Pend  Oreille.  It  flows  in  an  inclosed 
triangular  basin,  a  repetition  on  a  small  scale  of  the  greater  Coeur 
d'Alene  triangle.  It  is  very  tortuous,  and  its  course  on  the  whole  lies 
near  to  the  eastern  side  of  the  triangle;  that  is,  to  the  main  range  of  the 
Bitter  Roots.  Its  exact  length  is  unknown,  but  probably  is  about  175 
kilometers  (or  nearly  110  miles).  The  elevation  of  the  valley  is  about 
1,200  meters  (3,900  feet)  in  the  upper  portion  and  (i70  meters  (2,200  feet) 
at  its  junction  with  the  South  Fork.  Near  the  town  of  Kingston  it 
breaks  through  the  basal  ridge  of  its  basin  and  effects  a  Junction  with 
the  South  Fork.  It  has  here  a  width  of  about  70  meters  (230  feet)  and 
a  mean  summer  stage  of  water  1  meter  (3.3  feet)  in  depth.  The  South 
Fork  heads  in  the  ridges  of  the  Bitter  Roots  a  few  kilometers  to  the 
north  of  Solions  Pass.  Its  basin  is  a  rectangular  area,  its  long  diame- 
ter stretching  east-southeast.  From  its  junction  with  the  North  Fork 
to  its  head  in  the  Hitter  Roots  is  a  distance  of  about  65  kilometers  (40 
miles).  The  elevation  of  its  valley  at  the  upper  end  is  about  1,0G0 
meters  (3,478  feet)  and  at  its  junction  with  the  North  Fork  about  670 
meters  (2,200  feet).  At  tlie  point  of  junction  its  width  is  30  meters  (98 
feet),  with  a  summer  stage  of  water  of  about  75  centimeters  (2.5  feet). 

In  this  report,  unless  especially  stated  to  the  contrary,  whenever  the 
North  Fork  or  the  South  Fork  is  mentioned  the  respective  fork  of  the 
CoMir  d'Alene  River  is  invariably  meant. 

The  Cduir  d'AleneRiver  is  navigable  in  high  water  from  the  junction 
of  its  two  forks  to  its  outlet  into  C(Bur  d'Alene  Lake,  a  distance  of 
about  i)ij  kilometers  (40  miles).  The  summer  and  fall  stages  of  water 
do  not  x)ermit  navigation  farther  than  to  the  old  Cojur  d'Alene  Mission. 
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From  this  point  to  ijake  CoBur  d'Alene,  a  distance  of  48  kilometers  (29 
miles),  the  river  has  an  almost  imperceptible  current  and  a  depth  in 
low  water  of  from  5  to  14  meters  ( 16  to  46  feet).  The  width  of  the  Ooeur 
d'Alene  River  at  the  head  of  navigation  is  abont  38  meters  (125  feet), 
with  a  summer  stage  of  water  of  2.5  meters  (8  feet).  The  total  fall  in 
the  river  from  the  head  of  summer  navigation  to  Lake  Oceur  d'Alene 
is  only  about  5  meters  (16.4  feet). 

The  St.  Joseph  River  is  the  largest  of  the  C(eur  d'Alene  streams,  and 
drams  the  most  extensive  area.  It  empties  into  Lake  C(t3ur  d'Alene  at 
the  southern  extremity,  and  is  navigablefor  the  lake  steamers  a  distance 
of  42  kilometers  (26  miles)  from  its  mouth.  The  area  covered  by  its 
basin  is  trapezoidal  in  shape.  About  24  kilometers  ( 15  miles)  from  its 
outlet  into  Lake  Ooeur  d'Alene  it  receives  its  largest  tributary,  the  St. 
Mary  River.  About  65  kilometers  (40  miles)  from  its  outlet  it  forks 
into  three  streams,  two  of  which  head  in  the  ridges  which  form  the 
divide  between  the  North  Fork  of  the  Clearwater  and  the  Oceur  d'Alene 
basin.  The  third  heads  in  the  Bitter  Root  Range  a  short  distance 
south  of  Stevens  Peak.  This  latter  is  the  longest  of  the  tributaries, 
and  might  be  regarded  as  the  continuation  of  the  main  stream.  If  so, 
the  length  of  the  St.  Joseph  would  be  about  220  kilometers  (or  slightly 
more  than  137  miles). 

The  elevation  of  the  upper  portion  of  the  valleys  of  the  St.  Joseph 
forks  is,  in  the  mean,  1,500  meters  (4,900  feet),  and  of  tlie  valley  at  the 
head  of  navigation  670  meters  (2,198  feet).  From  the  head  of  naviga- 
tion to  the  outlet  of  the  river  into  Lake  Oceur  d'Alene  there  is  a  fall  of 
about  7  meters  (23  feet).  The  navigable  portion  of  the  C(i»ur  d'Alene 
and  St.  Joseph  rivers  is  usuilly  called  ^*the  slack  water." 

The  St.  Mary  River,  the  largest  tributary  received  by  the  St.  Joseph, 
heads  in  part  in  the  divide  which  separatees  the  Clearwater  from  the 
Oceur  d'Alene  basin  and  in  part  in  the  divides  in  which  the  Palouse 
River  heads.  The  upper  portion  of  its  valley  has  an  elevation  in  the 
mean  of  1,050  meters  (about  3,400  feet),  and  the  lower,  at  its  junction 
with  the  St.  Joseph,  a  height  of  about  675  meters  (about  2,200  feet). 
It  has  a  width  at  its  junction  of  about  8  meters  (26  feet),  and  a  depth 
during  the  summer  stage  of  water  of  about  3  meters  (10  feet). 

The  lower  and  navigable  portions  of  these  streams  all  agree  in  having 
but  a  slight  fall  and  a  deep  channel.  This  is  due  to  the  fact  that  this 
portion  of  their  course  is  cut  through  a  deep  diluvial  soil,  ch^arly  the 
old  bottom  of  Lake  Cceur  d'Ah^ne,  which,  not  so  very  remotely  in  a 
geological  sense,  was  far  larger  and  extended  well  up  into  what  is  now 
in  part  the  valleys  of  these  rivers.  Above  the  slack  water  the  streams 
are  clear,  and  do  not  deposit  suflBcient  sediment  to  till  up  the  channels. 
The  valleys  rise  rapidly,  the  mountains  close  in,  and  the  current  becomes 
swift,  with  shallow  water  during  the  summer  season.  Th(»  surface  water, 
however,  by  no  means  represents  the  true  amount  which  drains  away 
by  these  streams.    The  subsoil  in  the  valleys  is  a  mass  of  porous  gravel, 
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in  most  places  overlying  the  bed  rock  to  an  unknown  but  certainly  very 
considerable  depth.  This  gravel  is  very  permeable  to  water,  and  has 
everywhere  a  large  underflow. 

The  multitude  of  canyons  and  ravines  which  branch  oft*  from  the 
larger  stream  valleys  in  all  directions  have  each  a  flowing  stream  at 
the  bottom,  which  in  its  turn  is  supplied  by  the  springs  that  break  oat 
at  frequent  intervals  from  the  inclosing  ridges  along  their  course. 

It  has  already  been  remarked  that  Lake  ("oeur  d'Alene  receives  the 
entire  drainage  from  the  inclosed  Cceur  d'Alene  areas.  The  outlet  of 
the  lake  is  the  Spokane  River.  This  stream  is  of  great  commercial 
importance  to  a  largo  extent  of  country  by  reason  of  the  water  i)ower  it 
furnishes  at  various  i)oints.  The  stage  of  water  in  it  depends  wholly 
upon  the  amount  of  the  annual  precipitation  within  the  C(Kur  d'Alene 
triangle.  Owing  to  the  peculiar  situation  of  the  lake,  it  would  be  pos- 
sible to  hold  back  a  sufficient  quantity  of  water  in  it  to  secure  a  nearly 
uniform  flow  in  the  Spokane  throughout  the  year. 

At  a  distance  of  11.5  kilometers  (7.15  miles)  from  the  lake  down  the 
Spokane  liiver  is  Post  Falls.  The  stream  here  cuts  through  a  dike 
of  gneissoid  or  some  other  variety  of  metamorphosed  niagnesian  rocks^ 
and  forms  a  fall  of  about  12  meters  (39  feet)  in  height.  By  the  cutting 
through  of  this  dike  the  lake  has  been  drained  from  its  last  high  stage 
of  water  and  the  slack-water  channels  of  the  rivers  of  the  Cceur 
d'Alene  basins  created. 

Should  it  ever  become  necessary  to  store  a  large  quantity  of  water  in 
Lake  Oo^ur  d'Alene,  it  can  readily  be  accomplished  by  dams  at  this 
point,  and  a  nearly  uniform  stage  of  water  throughout  the  year  be 
secured  for  the  points  below.  Such  procedure,  however,  would  over- 
flow all  the  agricultural  lands  bordering  on  the  slack-water  portion  of 
the  rivers,  as  they  now  have  only  an  elevation  of  2  to  3  meters  (6  to  10 
feet)  above  low  water. 

The  drainage  which  flows  from  the  CcBur  d'Alene  Mountains  outside 
the  inclosed  basins  is  disposed  of  as  follows:  The  eastern  slopes  of  the 
inclosing  rims  of  mountains  in  the  east  drain  partly  into  the  Missoula 
River  and  partly  into  the  Clark  Fork  of  the  Columbia  by  the  channels 
of  various  small  tributaries  of  these  streams.  The  southern  slopes  of 
the  divide  which  forms  the  base  of  the  C(eur  d'Alene  system  in  the  south 
drain  in  part  into  the  North  Fork  of  the  Clearwater  and  in  part  directly 
into  the  main  Clearwat-er.  The  western  slopes  of  the  northern  half  of 
the  inclosing  west  rim  drain  in  part  into  Lake  Pend  Oreille;  south  of 
the  lake,  and  north  of  Lake  Conir  d'Alene,  the  drainage  flows  into  the 
upper  Spokane  plains  and  sinks  as  soon  as  it  reaches  these  gravel- 
covered  plains  to  a  depth  of  about  100  meters  (325  feet),  whence  it 
probably  finds  its  way  into  the  Columbia  direct.  South  of  Lake  Coeur 
d'Alene  the  waters  flow  partly  into  Hangman  Creek,  a  tributary  com- 
ing into  the  Spokane  liiver  just  below  the  city  of  Spokane,  and  partly 
into  the  Palouse,  a  tributary  of  the  Snake  liiver. 
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With  reference  to  the  Palouse,  it  is  a  carious  circumstance  that  the 
explorers  connected  with  the  surveys  for  a  north  transcontinental 
route  in  1853  and  1850  were  determined  to  place  the  head  waters  of  this 
stream  far  enough  east  to  reach  the  main  range  of  the  Bitter  Hoots, 
it  is  so  delineated  on  Governor  Stevens's  map  aci^ompanying  his  report. 
Other  surveys  tried  as  persistently  later  on  to  find  a  short  cut  by  way 
of  the  Palouse  to  the  Missoula  River.  It  appears  to  have  been  a  slow 
and  difficult  task  to  convince  them  that  the  great  basin  of  the  St. 
Joseph  with  the  valley  of  its  tributary,  the  St.  Mary,  intervened 
between  the  head  of  the  Palouse  and  the  summit  of  the  Bitter  Roots. 
The  difficulty  probably  was  due  to  failure  to  appreciate  the  true  shape 
of  the  peculiar  inclosed  basins  in  which  the  interior  drainage  of  the 
CoBur  d'Alenes  flows. 

CLIMATE. 

The  most  prominent  feature  of  the  climate  of  the  region  is  its  great 
annual  precipitation.  Exactly  how  large  this  is  for  all  portions  of  the 
area  we  can  not  say.  Meteorological  data  applying  to  the  uninhabited 
portions  are  unobtainable,  and  they  comprise  much  the  larger  portion. 
There  are  two  well-marked  periods  during  the  year,  a  wet  and  a  dry. 
The  dry  is  comparatively  short,  on  an  average  not  above  ten  weeks.  The 
wet  includes  the  remainder  of  the  year.  The  season's  precipitation 
asnally  commences  with  light  showers  in  the  middle  of  September. 
Above  elevations  of  about  1,600  meters  (5,250  feet)  these  showers  are 
snowstorms  in  part,  but  the  snow  does  not  remain  long.  After  the 
first  showers  there  is  usually  a  short  interval  of  dry  weather.  In  the 
early  part  of  October  the  rains  begin  again,  increasing  in  frequency 
and  duration  until  December  is  reached,  when  a  storm  may  last,  as  it 
often  does,  twenty  to  thirty  days,  during  which  time  either  rain  or  snow 
falls  incessantly.  With  the  October  showers  the  snow  line  creeps  down 
rapidly,  and  in  December  usually  becomes  i)ermanent  at  the  lowest 
levels  of  the  region. 

The  coldest  weather  of  the  season  is  experienced  mostly  in  the  early 
and  middle  portions  of  January,  and  is  pretty  sure  to  be  followed  soon 
after  by  the  heaviest  snowfall  of  the  winter,  considering  its  duration. 
This  snowfall  is  often  succeeded  by  a  ^^chinook,"a  warm  southerly  wind, 
which  may  melt  the  accumulations  of  the  lowlands  wholly  or  in  ])art. 
With  this  the  spring  commences.  This  season  is  often  of  great  length. 
Bain  and  snow,  freeze  and  thaw,  alternate  every  few  days,  very  often 
until  the  middle  of  May.  There  is  then  a  season  of  dry  weather  until 
the  middle  of  June,  when  a  rainy  period  of  two  or  three  weeks  sets  in. 
After  this  has  passed  dry  weather  ])revails  until  the  fall  rains  begin. 

The  precipitation  is  not  equally  distributed  over  the  whole  region. 
Certain  places  receive  far  more  snow  and  rain  than  others,  even  though 
they  are  at  the  same  level.  The  upper  i)ortion  of  the  St.  Mary  and 
St.  Joseph  basins  and  the  western  areas  of  the  North  Fork  basin 
appear  to  receive  more  than  any  other,  with  the  exception  of  some 
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localities  in  the  main  range  of  the  Bitter  Boots.  I  estimate  that  the 
places  enumerated  above,  at  an  altitude  of  1,200  meters  (or  about  4,000 
feet),  have  an  annual  precipitation  of  260  cm.  (or  about  100  inches)  of 
water.  For  the  remainder  of  the  region  it  varies  between  150  and  220 
cm.  (59  and  87  inches).  The  snow  at  elevations  below  700  meters 
(about  2,300  feet)  usually  attains  a  maximum  depth  not  exceeding  1 
meter  (3.3  feet)  for  points  in  the  lower  portions  of  the  valleys  and  1.5 
meters  (4.9  feet)  for  points  in  the  central  and  upper  portions.  Above 
this  the  depth  rapidly  increases.  At  1,500  meters  (5,000  feet)  it  will 
average  5  to  fi  meters  (15  to  20  feet),  and  at  2,100  meters  (6,900  feet) 
perhaps  7  or  8  meters  (23  to  26  feet.)  This,  however,  does  not  represent 
the  true  total  amount  of  snow  that  falls.  This  is  always  quite  damp 
and  settles  very  rapidly;  besides,  there  is  no  frost  in  the  ground 
throughout  the  forested  portions  of  the  mountains,  even  at  the  highest 
elevations,  and  the  snow  melts  constantly  from  beneath. 

The  amount  of  precipitation  that  is  given  for  the  various  localities 
cited  above  is  of  necessity  based  upon  estimates  derived  from  other 
sources  than  actual  yearly  measurements.  There  are  no  eomi)lete  tem- 
perature or  precipitation  records  in  existence  for  any  point  within  the 
Coeur  d'Alene  basins.  For  the  present  we  are  obliged,  therefore,  to 
estimate  from  fragmentary  observations. 

Throughout  the  areas  of  maximum  precipitation  the  average  number 
of  days  during  the  year  on  which  rain  or  snow  falls  is  two  hundred. 
For  the  western  areas  of  the  North  Fork  basin  this  number  is  the 
result  of  personal  observations  extending  over  a  period  of  nearly  nine 
years.  For  the  St.  Joseph  and  St.  Mary  basins  I  have  no  complete 
observations,  but  the  denseness  and  size  of  the  forest  growth  form  a 
pretty  accurate  criterion  by  which  to  judge,  and  accepting  these  as  a 
standard,  the  yearly  i)eriod  of  rain  and  snow  in  these  basins  is  no  less 
than  in  that  of  the  North  Fork.  Over  these  areas  an  average  fall  of 
rain  or  snow,  reduced  to  water,  is  2.2  cm.  (about  1  inch)  in  twenty-four 
hours.  I  have  many  times  measured  the  fall  dnring  twenty-four  hours 
in  the  months  of  March,  April,  June,  and  October  in  the  North  Fork 
basin  and  ibund  4.5  cm.  (about  2  inches)  a  common  occurrence.  A  total 
fall  of  15  cm.  (about  6  inches),  as  a  result  of  a  rain  storm  of  three  days' 
duration  in  March,  October,  or  November,  has  frequently  been  noted. 
In  my  estimates  I  have  disregarded  these  measurements  to  some  extent 
and  i)la<'>ed  the  average  daily  precipitation  during  two  hundred  days 
at  1.3  cm.  (somewhat  in  excess  of  one-half  inch).  We  can  also  form 
some  estimate  of  the  amount  ol*  water  that  falls  throughout  these 
mountains  by  taking  the  forest  growth  as  a  basis.  The  amount  of  the 
yearly  precipitation  for  Spokane  has  been  given  as  nearly  90  cm.  (about 
35  inches).  Spokane  is  situated,  in  a  direct  line,  about  80  kilometers 
(50  miles)  from  the  extreme  western  mountain  rim  of  the  North  Fork 
basin  and  about  60  kilometers  (37  miles)  from  the  western  base  of  the 
same.    The  city  is  located  at  the  eastern  termination  of  the  open  plains 
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region  of  the  Columbia  Eiver  in  Washington,  and  the  annual  rainfall  is 
barely  suflBcient  to  permit  a  moderate  growth  of  the  yellow  pine  and 
Douglas  spruce  there.  Proceeding  eastward  from  Spokane  in  the  direc- 
tion of  the  North  Fork  basin,  a  rapid  increase  in  the  density  and  size 
of  the  forest  growth  soon  becomes  noticeable.  The  white  fir,  the  west- 
ern tamarack,  the  white  pine,  and  the  cedar  appear,  all  of  them  species 
requiring  plenty  of  moisture  for  their  development.  Finding  these 
trees  on  the  same  level  and  under  .the  same  soil  conditions  as  exist  at 
Spokane,  we  are  forced  to  the  conclusion  that  a  greater  amount  of  pre- 
cipitation takes  place  where  they  grow  than  is  the  case  at  the  former 
place,  where  they  are  absent.  No  other  explanation  for  their  distribu- 
tion seems  possible.  Taking  now  the  annual  i)recipitation  for  Spokane 
as  a  basis,  and  considering  the  increase  in  the  forest  growth  between 
that  point  and  the  one  at  the  western  base  of  the  North  Fork  rim  of 
mountains,  an  addition  of  50  per  cent  to  the  annual  fall  of  moisture  is 
very  far  within  the  bounds  of  probability.  This  would  give  135  cm. 
(about  53  inches)  for  a  point  about  20  kilometers  (13  miles)  east-north- 
east from  Rathdrum,  Idaho.  The  water  draining  from  the  adjoining 
ridges  is  excluded  as  a  factor  in  the  forest  growth,  for  our  station  is 
chosen  in  a  locality  where  no  water  flows  on  the  surface  and  where  no 
subwater  is  known  to  exist  within  GO  meters  (about  200  feet)  of  the 
same.  Proceeding  easterly  from  the  station,  we  encounter  the  mountain 
ridges,  and  the  annual  precipitation  increases  at  a  rapid  rate  as  altitude 
is  gained. 

The  winds  that  bring  the  moisture  come  from  between  the  south  and 
southwest.  For  some  unexplained  reason  the  exact  point  between 
these  two  directions  from  which  the  storms  come  varies  slightly  from 
year  to  year,  but  is  pretty  uniform  for  each  year.  It  might  be  named 
the  dominant  precipitation  point.  The  degree  of  inclination  which 
this  assumes  each  year  in  relation  to  the  principal  storm  lines,  the 
south  and  southwest,  appears  to  decide  the  annual  amount  of  precip- 
itation. The  nearer  to  the  south  the  warmer  and  moister  will  be  the 
winter;  the  nearer  to  a  westerly  direction  the  colder  and  dryer  will  be 
the  season.  But  little  attention  has  been  given  to  this  feature  which 
I  have  called  the  dominant  precipitation  point,  but  that  it  exists  is 
evidenced  both  by  observations  of  the  people  living  in  the  region  and 
by  certain  conditions  of  the  forests,  which  will  be  explained  farther  on. 
The  latter  class  of  records  extends  over  at  least  two  centuries.  The 
circumstance  noted  here  is  of  very  groat  importance  in  relation  to 
the  conservation  of  the  Cceur  d'Alene  forests,  as  we  shall  see  pres- 
ently. Many  of  the  winter  storms  appear  to  come  from  the  north.  In 
reality  this  is  only  seemingly  so.  It  is  but  the  lower  stratum  of  air 
which  travels  southward  in  these  cases.  Whenever  we  obtain  glimpses 
of  the  moving  cloud  masses  through  the  snow  or  rain  during  these 
storms  we  see  that  at  elevations  above  1,800  meters  (5,000  feet)  or  there- 
abouts they  come  steadily  from  a  southerly  direction,  no  matter  from 
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whatquarter  the  windblows  near  tlie  earth's  surface.  When  one  of  these 
storms  especially  distinguished  from  the  more  common  form  by  its  two 
strong  air  currents  moving  in  opposite  directions  is  about  to  occur,  the 
first  indication  of  its  approach  is  afforded  by  the  cloud  formations 
about  the  peaks  which  rise  above  1,600  meters  (5,250  feet).  There  are 
seen  heavy  masses  of  grayish -colored  clouds  rolling  from  the  north 
along  the  mountain  summits.  The  lower  limits  of  these  clouds  are 
pretty  sharpJy  defined.  At  very  high  elevations  dark  clouds  are  mov- 
ing slowly  from  the  south.  Near  the  surface  of  the  earth  the  air  is 
calm.  Suddenly  the  lower  stratum  of  clouds  descends  to  the  earth, 
accompanied  by  a  fierce  northerly  wind,  the  upper  are  much  accelerated 
in  their  northward  cour.-e  and  ai)parently  sink  lower,  and  blinding 
masses  of  snow  begin  to  fall. 

Tlie  northern  current  in  these  cases  seldom  lasts  more  than  two  or 
three  days,  after  which  the  uj)per  appears  to  prevail ;  at  least  it  reaches 
the  lowest  levels  and  blows  thenceforth  more  or  less  continuously  from 
a  southerly  direction. 

Occasional  breaks  in  the  lower  cloud  masses  reveal  now  and  then 
small  clouds  forming  high  up  and  drifting  from  the  north.  This  would 
indicate  a  reversal  of  the  air  currents. 

There  are  no  two  localities  in  the  Cceur  d'Alenes  separated  by  3  or  4 
kilometers  (2  or  2.5  miles),  or  even  less,  which  experience  exactly 
the  same  climatic  conditions  though  the  elevations  may  in  all  cases 
be  the  same.  This  statement  is  not  intended  to  carry  with  it  the 
implication  that  the  pre(ii)itation  and  the  mean  annual  temperature 
vary  within  these  narrow  limits.  The  variation  consists  principally  in 
the  unequal  distribution  of  the  daily  tem])erature — that  is  to  say,  the 
nights  or  the  days  may  dilfer  in  temperature  conditions  over  such  lim- 
ited areas  as  here  indicated.  This  cintumstance  is  due  to  several  causes, 
among  which  may  be  noted,  first,  the  general  trend  of  the  neighboring 
ridges,  which  defiect  the  air  currents  in  various  directions;  second,  the 
distance  each  point  is  removed  from  the  western  rim  of  the  mountains — 
for,  as  a  rule,  the  farther  east  any  place  in  the  C(eur  d'Alenes  is  situated 
the  lower  api)ears  to  be  the  mean  annual  temi)erature.  The  nightly 
interchange  of  air  which  takes  idace  between  the  summits  of  the  ridges 
and  the  bottom  of  the  valleys  or  the  ()])en  plains  regions  is  also  a  pow- 
erful factor  in  causing  local  climatic  variations.  This  interchange  of 
air  is  more  marked  during  the  spring,  summer,  and  autumn  months 
than  (luring  the  winter.  When  clear  nights  prevail  there  is  a  down- 
ward fiow  of  cold  air  from  the  crests  of  the  ridges  and  an  upward  flow 
from  the  valleys.  The  downward  ilow  follows  the  canyons  and  valleys, 
the  upward  movement  follows  the  slope.  In  the  inclosed  mountain 
basins  it  is  ditfirult  to  estimate  the  force  of  this  interchange.  The 
downward  fiow  of  air  is  nmcli  obstructed  by  the  forest,  as  is  also  the 
upward  movement.  Fog  often  forms  during  the  night  and  is  borne 
along  on  the  downwaid  current.    Where  no  trees  obstruct  the  way  the 
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fog  clouds  are  carried  at  a  speed  of  about  10  kilometers  (6  miles)  per 
hour.  It  is  on  the  surface  of  the  mountain  lakes  where  free  traverse 
exists  that  we  obtain  a  better  conception  in  regard  to  the  force  of 
these  descending  air  currents.  Thus,  on  Lake  Pend  Oreille  I  have 
observed  that  the  column  of  air  moving  out  from  the  valley  of  the 
Clark  Fork  has  often  at  sunrise  a  speed  of  fully  35  kilometers  (21 
miles)  per  hour.  It  is  blown  across  the  lake  a  distance  of  30  kilometers 
(18  miles)  with  undiminished  force.  It  now  strikes  a  rocky,  forested 
shore  and  is  lost  to  view.  The  valley  of  the  Clark  Fork  at  the  point 
where  it  opens  out  on  the  lake  has  a  width  of  between  4.8  and  6.4 
kilometers  (3  to  4  miles).  The  front  of  the  moving  column  of  air  where 
it  leaves  the  lake  has  a  width  of  not  less  than  24  kilometers  (15  miles). 
We  can  estimate  the  width  by  observing  the  track  of  the  wind  across 
the  lake.  The  de])tli  of  the  air  column  appears  to  be  under  300  meters 
(1,000  feet),  as  fog  clouds  resting  upon  the  mountain  slopes  at  this 
height  are  not  carried  along.  The  air  current  which  moves  out  at  the 
opening  in  the  Ca^ur  d'Alene  triangle  at  the  point  where  the  Spokane 
River  leaves  Lake  Ca»ur  d'Alene  is  much  greater  in  volume  and  trav- 
els at  a  higher  rate  of  speed.  1  have  felt  the  effects  of  this  current  at 
a  distance  cf  80  kilometers  (50  miles)  from  its  point  of  emergence.  It 
frequently  moves  with  a  velocity  of  48  kilometers  (30  miles)  per  hour  at 
a  distance  of  20  kilometers  (12.5  miles)  from  the  above  i)oint.  These 
currents  of  air  lower  the  night  tem])erature  over  the  plains  areas  that 
are  situated  within  their  sweep  and  produce  many  a  frosty  night  during 
the  summer  season.  Certain  conditions  are  necessary  to  produce  this 
phenomenon;  they  are:  warm  days,  clear  nights,  and  a  high  baromet- 
rical pressure. 

The  deflection  of  the  air  currents  is  a  very  complicated  matter,  as 
might  be  predicted  in  a  country  so  rugged  and  broken.  It  varies  in 
each  separate  locality  to  a  greater  or  less  extent,  and  changes  with  each 
year  according  to  the  *' dominant  point"  from  which  the  storms  come. 

There  are  three  principal  lines  in  the  Cctuir  d'Alenes  which  the 
deflected  currents  of  air  follow  to  a  greater  extent  than  any  other, 
and  these  storm  ways  are  very  well  marked  by  the  large  quantities  of 
rain  and  snow  that  fall  throughout  their  course.  They  are  the  valley 
of  the  Coeur  d'Alene  and  that  of  the  North  Fork  of  this  stream  and 
around  the  northern  apex  of  the  Cceur  d'Alene  triangle  and  the  upi)er 
portion  of  the  St.  Mary  valley. 

In  the  southern  part  of  the  territory  the  advancing  clouds  from  the 
southwest  first  encounter  the  lower  portion  of  the  western  rim  of  the 
CoBur  d'Alene  triangle.  A  portion  of  the  clouds  are  here  driven 
northward  until  they  reach  the  gap  in  the  mountains  where  Lake  Cauir 
d'Alene  is  situated.  They  now  enter  a  low  region  and  are  ailorded 
a  comparatively  easy  exit  toward  the  east  from  the  pressure  behind. 
Another  portion  which  has  passed  over  the  first  mountain  barrier  is 
massed  against  the  much  higher  ridges  trending  north  and  south 
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wliicli  lie  to  the  east  of  the  St.  Josepli  and  whicli  connect  witli  the 
South  Fork  ridges  at  Wiessner  Teak.  Another  deflection  toward 
the  0(jeur  d'Alene  Kiver  occurs  here.  Now  the  ridges  to  the  south  of 
this  valley  and  of  its  tributary  the  South  Fork  are  much  higher  than 
they  are  to  the  northward.  The  consequence  is  that  a  very  large  pro- 
portion of  the  clouds  which  have  accumulated  here  are  driven  north- 
easterly into  the  basin  of  the  North  Fork.  This  probably  explains 
why  the  last-named  area  receives  a  larger  i)recipitn,tion  than  the  other 
parts  of  the  Cceur  d'Alene. 

The  second  line  of  deflection  is  near  the  northern  part  of  the  Oceur 
d'Alene  triangle.  The  wind,  blowing  from  the  southwest  across  the 
plains  of  the  Columbia,  strikes  with  unbroken  force  the  high  ridges 
which  form  the  northern  half  of  the  western  mountain  rim  of  the 
Coeur  d'Alenes.  As  before,  it  is  deflected  toward  the  north.  Its 
course  is  then  by  the  south  end  of  Lake  Pend  Oreille,  over  this  lake, 
and  eastward  by  the  valley  of  the  Clark  Fork  of  the  Columbia.  As  it 
ap])roaches  the  soutli  end  of  Lake  Pend  Oreille  the  rapidly  moving 
column  of* air,  many  kilometers  wide,  is  compressed  between  the  Coeur 
d'Alenes  and  the  mountain  range  to  the  west  of  the  lake  into  a  space 
which  has  a  width  of  less  than  5  kilometers  (3 J  miles).  Passing 
through  this  narrow  gap,  it  strikes  the  lake  with  terriflc  force,  the  wind 
sometimes  retiching  a  measured  velocity  of  145  kilometers  (90  miles) 
an  hour.  In  their  course  up  the  valley  of  the  Clark  Fork  the  storm 
clouds  deposit  most  of  their  burden  of  snow  and  rain  in  the  lower  por- 
tion. The  reason  for  this  lies,  as  in  other  similar  cases,  in  the  configura- 
tion of  the  mountains.  The  ridges  bordering  this  valley  on  the  north 
have  an  average  crest  line  of  1,900  meters  ((),1200  feet)  altitude  for  a  dis- 
tance of  about  130  kilometers  (81  miles)  east  from  the  lake.  This  keeps 
a  far  larger  (luantity  of  clouds  confined  in  the  valley  than  would  be 
the  case  were  these  mountains  of  a  h)wer  elevation.  Above  Thompson 
the  pent-ui)  clouds  begin  to  escape  and  spread  out  northeasterly  by 
way  of  the  valley  of  the  Thompson  IMver.  Twenty  kilometers  (12 
miles)  farther  up  the  Clark  Fork  valley,  at  Horse  Plains,  the  northern 
ridges  break  away  and  permit  a  still  further  thinning  out  of  the  clouds. 

We  have,  therefore,  in  the  portion  of  the  valley  of  the  Clark  Fork 
between  Thompsim  and  Lake  Pend  Oreille,  a  region  of  excessive  pre- 
ci])itation,  locally  known  as  the  "Snow  l^elt."'  Prior  to  the  forest 
lires  of  later  years  this  carried  an  exceedingly  dense  forest  growth. 
Above  Thompson  the  climate  of  the  valley  becomes  one  of  very  decided 
aridity,  resembling  in  many  features  that  which  prevails  east  of  the 
liockies  in  this  latitude,  and  having  a  flora  which  includes  many  of  the 
species  of  that  region. 

The  third  area  of  deflection  is  in  the  up])er  St.  Mary  valley.  The 
ridges  which  form  the  divides  between  some  of  the  western  tributaries 
of  this  stream  and  those  which  flow  southward  into  the  Clearwater  are 
comparatively  low,  their  mean  elevation  being  about  1,250  meters 
(4,100  feet). 
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This  permits  the  escape  of  a  part  of  the  cloud  masses  which  are 
driven  iuto  the  Clearwater  valley,  over  into  the  St.  Mary  valley.  They 
then  follow  the  course  of  the  valley  northward  until  the  northern  end 
of  the  Elk  range  of  mountains  is  reached.  This  range  is  simx)ly  the 
dividing  ridge  between  the  most  western  of  the  St.  Joseph  forks  and 
the  St.  Mary  basin.  At  the  northern  end  of  this  range  lies  a  broad 
plateau  which  extends  from  the  St.  Mary  Eiver  to  the  St.  Joseph.  The 
air  currents  pass  over  this  plateau  eastward,  and  reaching  the  St. 
Joseph  valley  are  again  deflected  northward  to  join  the  air  masses 
traveling  into  the  valley  of  the  Cceur  d'Alene. 

The  height  at  which  the  rain  clouds  travel  varies  with  the  season. 
The  rainy  season  in  the  middle  of  June  and  the  earliest  rains  in 
September  usually  begin  from  clouds  floating  considerably  higher  than 
2,100  meters  (7,000  feet)  above  sea  level.  After  the  rain  has  been  falling 
for  a  few  days  the  clouds  go  much  lower,  but  seldom  under  the  1,300- 
meter  (4,300  foot)  line.  These  altitudes  are  known  partly  from  obser- 
vations of  the  height  at  which  the  lower  or  earth  surface  of  the  rain 
clouds  travel  in  their  course  along  and  over  mountain  ridges  and  crests 
with  known  elevations  and  partly  from  ascensions  of  various  peaks 
that  have  been  made  while  rain  and  snow  storms  were  in  progress,  the 
altitude  having  been  ascertained  by  meiins  of  aneroids. 

During  the  December  precipitation  the  clouds  float  at  their  lowest 
elevation,  which  seldom  falls  below  800  meters  (2,000  feet).  The 
velocity  of  the  wind  during  the  storm  where  free  and  unobstructed 
traverse  exists,  as  on  the  summit  of  the  highest  elevations,  is  subject 
to  great  variations,  but  is  probably  seldom  less  than  40  kilometers 
(25  miles)  an  hour.  In  the  early  part  of  the  month  of  September  when 
I  visited  the  high  ridges  to  the  south  of  Wiessner  Peak  during  the 
prevalence  of  one  of  the  early  storms  of  the  season,  the  wind,  coming 
from  the  southwest,  reached  at  times  a  velocity  of  05  kilometers  (59 
miles)  an  hour.  This  was  on  the  summit  of  ridges  having  an  elevation 
of  about  2,100  meters  (7,000  feet)  and  unobstructed  by  trees  or  higher 
mountains  in  the  neighborhood.  The  temperature  during  the  storm, 
which  lasted  three  days,  remained  at  9°  C.  (48.2^  F.),  and  the  lower 
limit  of  the  nimbus  was  about  1,500  meters  (4,800  feet). 

The  peculiar  circumstance  was  noted  in  connection  with  the  rain 
cloud  that  the  side  toward  the  earth  was  in  a  continual  state  of  rising 
and  falling.  The  space  through  which  this  took  place  was  about  220 
meters  (700  feet)  in  height.  The  barometer  was  not  affected,  but  the 
character  of  the  rain  that  was  falling  varied  considerably.  When  1 
was  thoroughly  enveloped  in  the  nimbus  but  little  of  the  contained 
moisture  fell  as  rain,  but  from  the  branches  of  every  tree  or  upright 
object  the  water,  condensing  from  the  rain  fog,  was  pouring  in  streams. 
Whenever  the  cloud  lifted  the  rain  fell  in  torrents. 

Most  of  the  severe  storms  begin  with  electrical  disturbances.  There 
are  passing  showers,  axjcompanied  by  thunder  and  lightning  which 
soon  cease,  and  the  storm  proper  begins.    Local  showers  of  short 
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dnration  may  occnr  any  time  during  tlie  dry  season  and  are  especially 
abundant  in  the  North  Fork  basin.  They  seem  to  be  mainly  a  part  of 
the  great  evajKiration  which  ascends  from  these  moisture-laden  ravines 
during  the  day,  and  meeting  with  a  colder  current  condenses  and  falls 
l>ack. 

F^rosts  are  liable  to  occur  at  any  time  during  the  growing  season  in 
the  liottoms  of  the  valleys  within  the  C(jeur  d'Alene  triangle.  Wet 
summers  produce  more  frosty  nights  than  dry.  The  reason  for  this  is 
that  the  high  barometer  which  follows  a  storm  brings  with  it  a  cold, 
dry  condition  of  the  atmosphere.  The  frosts  are  most  severe  at  the 
mouths  of  the  canyons.  Elevations  of  50  to  100  meters  (160  to  350 
feet)  above  the  floors  of  the  valleys  and  the  bench  lands  along  the 
streams  are  very  nearly  free  from  summer  frosts  and  have  in  general 
a  higher  temperature.  This  patent  fact  is  not  generally  recognized  as 
yet  by  the  farmers  of  the  region.  The  valleys  would  be  far  more  frosty 
but  for  the  fog  which  forms  above  them  on  clear  nights.  In  the  upper 
St.  Mary  valley  at  elevations  of  800  meters  (2,600  feet),  where  my 
oi»portunities  for  such  observations  were  of  the  best,  I  found  that  after 
sundown  the  temperature  would  descend  steadily  until  4^  C.  (39.2^ 
F.)  was  reache<l.  It  then  became  stationary  and  the  fog  began  to 
form.  After  1  a.  m.  the  temperature  began  to  rise,  the  thermometer 
indicating  5'^  to  7^  C.  (41^  to  44.60  y.)  at  sunrise.  Keedless  to  say,  the 
amount  of  dew  which  fell  was  very  great. 

The  highest  temperature  recorded  by  me  is  36.5^  0.  (07.7o  F.)  at  Mul- 
Ian  on  August  2,  elevation  970  meters  (3,200  feet).  This  is  an  unusually 
high  temi)erature  for  this  locality.  The  hot  wave  was  followed  by  an 
equally  unusual  depression  of  temperature,  producing  frosts  and  severe 
freezing  throughout  the  Cceur  d'Alene  valleys  until  August  14.  Our 
lowest  record  for  this  period  is  —3.2^  0.  (+26.2^  F.)  at  Wolf  Lodge  on 
August  14,  altitude  750  meters  (2,400  feet). 

There  is  no  permanent  snow  line  on  any  of  the  CoBur  d'Alene  Moun- 
tains. {Summers  which  follow  unusually  severe  winters  with  heavy  snow- 
fall nmy  witness  a  bank  of  snow  remaining  on  the  north  side  of  some 
of  the  ridges  throughout  the  season  at  elevations  above  1,550  meters 
(5,100  feet),  (renerally,  however,  even  the  highest  ridges  are  free  from 
snow  by  the  1st  of  August.  Exceptions  to  this  occur  on  the  north 
side  of  Stevens  Peak,  on  the  northeast  slopes  of  the  high  rocky  ridges 
some  10  or  12  kilometers  (6.2  to  6.3  miles)  east  from  Sunset  Peak,  and 
on  the  northern  slopes  of  the  ridges  south  from  Wiessner  Peak.  In 
the  last  locality  I  found  old  snow  in  September  with  the  fresh  snow  of 
the  season  covering  it.  This  is  due  here,  as  well  as  in  the  other  places 
mentioned,  to  the  great  drifts  which  are  blown  over  the  crests  of  the 
ridges  and  accunuilate  on  the  northern  slo])e  rather  than  to  the  ele- 
vated position  they  occupy.  When  the  summer  thaw  begins  great 
masses  of  snow  are  loosened  and  fall  into  the  chasms  below,  where 
the  summer's  sun  can  not  reach  them  with  suiBcient  force.  This  is 
the  case  at  the  foot  of  the  precipices  on  the  northern  slopes  of  Stevens 
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Poak,  wliiirt'  a  TOUsklerablo  lUMMiinuIatiitii  of  snow,  2  to  1  ineters  (7  to 
10  feet)  deep  iii  August,  soemti  to  rem&iii  peniiaiiently. 

Thp  highest  temperature  uutod  on  the  high  suiiiinits  wtm  2r>.5'^  0. 
(77.1>°  F.)  on  Stevens  Peitlt,  August  5,  at  an  elevation  of  2,0Gi  tnetera 
(ti,800  feet),  and  the  lowe8t,-2.oO  0.  (27.3°  F.)  on  July  2G,  south  iWim 
Wiessuer  Peak,  at  an  elevation  of  1,925  meters  ('J,.'t50  I'eet). 

Meution  should  be  made  of  the  chiiiook  wind  in  i:oiniectiou  with 
these  notes  upon  the  climatio  conditions  of  the  Cieur  d'Alenes.  This 
Is  a  wami,  either  moist  or  dry,  wind  whiL-h  is  nuppasetl  to  lie  espeeialty 
oharacteri8ti«  of  winter  and  spring  months,  it  has  decidedly  remark- 
able juiwers  to  melt  the  snow  and  mitigate  tlie  winter's  eohl.  Numer- 
ous theories  arerifetoa<!count  for  this  wind,  but  the  one  most  ronunonly 
accepted  is  that  it  stands  in  some oeeult  relation  tothu'-bliick  current" 
of  Japan.  The  eliaracter  of  the  chinook  varies  so  considcriibly,  how- 
ever, that  oue  may  be  pardoned  for  not  readily  yielding  adheranee  to 
tliis  orthodox  theory.  Now,  the  way  the  chinook  manifests  itself  iti 
the  Ooior  d'Alenes  is  this:  There  are  clearly  two  kinds  ot  ehinook, 
a  wet  and  a  dry.  The  wet  chinook  is  a,  most  frequent  aciwnpHtti- 
ment  of  a  very  severe  snowfall  in  the  latter  part  of  January,  This 
may  have  commenced  with  a  low  temperature,  which  grailually  begins 
to  rise  as  the  storm  itdvances.  Finally  a  cessation  of  the  snowfall 
oeeurs.  Black  heavy-looking  elouUs  apiwur  in  solid  masses  in  the 
MHitii«e«t,  a  low  soughing  sound  begins  to  be  heard  as  the  first  iudiiui- 
tions  of  the  coining  wind.  Hoon  fitful  gusts  of  warm  air  Hit  by,  and 
presently,  with  loud  roarings  and  crashings  aud  accoinpauied  by  tor- 
rents of  rain,  the  chinook  is  on.  During  a  wet  chinook  a  high  tempera- 
ture prevails  as  far  up  as  the  most  elevated  summits  in  the  Oteur 
d'Alenes  and  rain  falls  in  gi-eat  quantities  on  the  absorbent  snow.  The 
duration  of  the  chinook  is  very  uucertain.  It  may  last  a  week,  aud  it 
may  last  only  a  few  hours.  After  it  has  blown  an  indefinite  time  the 
wind  veers  a  few  iwiuts  to  the  west.  It  then  changes  to  a  dry  chinook 
and  the  temperature  becomes  much  lower.  The  rainfall  in  the  upper 
regions  becomes  snow  and  freezing  weather  sets  in  agaiu  in  the  lower 
elevations.  Chinook  winds  may  occur  at  any  time  in  the  winter,  but 
they  are  generally  absent  during  December  and  the  greater  part  of 
Jauuary.  Occasionally  they  do  not  come  until  March,  aud  in  such 
cases  the  region  suiters  from  a  late  sjiriug.  These  winds  are  absolutely 
essenthd  to  the  early  starting  of  vegetation  in  the  Cii-ur  d'Alenes,  which 
would  otherwise  be  delayed  until  the  sunnner  season.  The  chinook  is 
a  fitful  aud  uncertiuii  wind  in  other  ways  than  in  itr«  duration.  It 
sometimes  lilowa  only  above  a  certain  altitude  and  does  not  descend 
below  a  given  point,  as,  for  instance,  the  l,lKK)-meter  (;J,'t()ll  tiiot]  level. 
When  this  occurs  we  have  the  spectacle  of  the  snow  melting  at  eleva- 
tions above  this  height  while  the  air  is  at  free^ting  ]>oint  in  the  lowest 
valleys. 

Whatever  njay  be  its  origin,  it  does  not  seem  at  all  probable  that  the 
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black  current  of  Japan  can  in  any  considerable  degree  exert  an  infla- 
ence  on  the  temperature  of  such  a  vast  amount  of  air  as  mast  be  in 
motion  to  account  for  the  effects  produced  by  this  wind.  It  is  more 
reasonable  to  suppose  that  the  real  origin  of  the  chinook  is  in  the 
equatorial  regions  of  the  earth,  and  that  in  truth  it  is  an  outflow  of 
heated  air  from  these  regions  toward  the  polar  area.  In  order  to  pass 
the  high  snowy  barriers  of  the  Cas(!ades,  which  it  must  do  to  reach 
us  from  tlie  southwest,  and  still  to  retain  a  sufficient  degree  of  warmth 
to  exert  the  marked  hifluence  that  it  does  when  it  reaches  the  Coeur 
d'Alenes,  it  would  seem  to  be  absolutely  necessary  that  the  initial 
temperature  under  which  it  starts  should  be  very  considerable. 

The  heat  carried  by  the  wind  is  so  great  that  not  only  does  it  produce 
marked  effects  in  the  l\ocky  Mountain  region,  but  it  even  extends  in  a 
lesser  degree  as  far  east  as  the  Missouri  River  in  iforth  Dakota; 

The  supposition  that  the  chinook  blows  only  in  the  spring  and  winter 
is  a  mistake.  My  observations  record  the  fact  that  a  wind  in  every 
respect  identical  with  the  dry  chinook  prevails  throughout  the  greater 
portion  of  the  summer  months  on  the  summits  of  the  high  divides, 
while  it  is  perfectly  calm  below. 

It  is  noticed  that  an  odor,  frequently  said  to  be  "  spicy,"  often  accom- 
panies the  chinook.  A  popular  fancy  ascribes  this  feature  to  ema- 
nations  from  the  spice  gardens  of  Asia  wafted  across  to  the  shores  of 
America  on  the  wings  of  the  chinook.  These  winds  certainly  have  a 
peculiar  odor,  but  it  can  not  be  called  spicy.  It  rather  resembles  that 
which  comes  with  the  hazy  atmosphere  of  our  so-called  Indian  summers. 

MINERAL   DEPOSITS. 

The  economic  features  of  the  Cunir  d'Alenes  group  themselves  very 
naturally  under  three  heads:  mineral  deposits,  agricultural  capacities, 
and  forest  resources. 

AVe  will  first  consider  mineral  deposits,  as  at  the  present  time  the 
output  of  its  mines  is  by  far  the  most  valuable  product  of  the  country. 

The  C(inir  d'Alenes  are  essentially  a  mineral-bearing  region,  for,  with 
the  exception  of  the  portion  ah)ng  the  St.  Mary  and  the  St.  Joseph  riv- 
ers and  the  area  northeast  from  Lake  CnniT  d'Alene  covered  with 
basaltic  outflows,  no  considerable  ])ortion  of  these  mountains  has  been 
found,  when  prosj)ccted,  devoid  of  metallifiMous  veins. 

It  is  a  long  time  since  valuable  minerals  were  first  discovere<l  here. 
At  the  buihling  of  the  Mulhm  road,  in  1801,  prospectors  were  found  look- 
ing for  jind  testing  placers  in  the  vaUey  of  Wolf  Lodge  Creek.  Before 
this  time  some  i>arties  must  have  found  their  way  into  the  North  Fork 
basin,  as  very  ohl  prosj)ect  holes  buried  in  the  depth  of  the  forest  tes- 
tify. Hudson  Hay  (-onipany  trappers  doubtless  found  gold  in  this 
region  at  a  very  early  date,  but  the  records,  if  any,  were  unwritten,  and  in 
the  process  of  time  became  mere  dim  recollections.  It  was  not  until  the 
fall  and  winter  of  1SS3  that  it  becann*  generally  known  that  valuable 
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placers  existed  on  the  eastern  tributaries  of  the  North  Fork.  As  soon 
as  these  discoveries  were  published  a  stampede  set  in,  the  particulars 
of  which  are  matters  of  recent  record,  and  the  region  began  to  come 
into  prominence  as  a  producer  of  valuable  minerals.  For  some  time 
after  the  gold  discoveries  but  little  attention  was  given  to  anything 
else.  A  year  or  two  later  it  was  found  that  the  great  iron -capped 
veins  which  traverse  various  portions  of  the  Cceur  d'Aleues  carried  at 
certain  depths  enormous  deposits  of  argentiferous  ores.  The  placers 
and  gold-bearing  quartz  veins  now  became  of  secondary  importance. 
Witli  the  discoveries  of  the  lead  silver  ores  commenced  the  gi-eat 
development  of  the  mining  industries  which  have  made  the  Cieur 
(I'Alenes  known  throughout  the  mining  world.  The  basin  of  the  South 
Fork  is  the  most  noted  of  all  the  mineral -bearing  zones  of  this  region. 
Commencing  at  the  town  of  Wardner,  an  almost  continuous  line  of  large 
and  valuable  mining  properties  extends  to  within  5  or  G  kilometers  (3  or 
4  miles)  of  the  main  divide  of  the  Bitter  Hoots.  Many  of  these  are 
great  ore  producers  and  are  equipped  with  elaborate  and  exi)ensive 
machinery.  They  give,  directly  and  indirectly,  employment  to  many 
thousands  of  persons  when  in  full  operation.  A  number  of  flourishing 
towns  have  sprung  up  around  these  mining  cami)8.  As  these  towns 
depend  for  their  support  exclusively  upon  the  mines  of  the  region,  their 
prosperity  is  naturally  inseparably  linked  with  the  successful  and  profit- 
able exploitation  of  the  mineral-bearing  deposits  which  surround  them. 
The  low  prices  of  silver  and  lead  which  have  prevailed  for  so  long,  added 
to  the  labor  troubles  of  the  past  two  or  three  years,  have  very  materi- 
ally retarded  the  further  development  of  the  mining  industries  of  the 
Cceur  d'Aleues.  The  argentiferous  ores  of  this  region  are  of  low  grade 
in  the  majority  of  cases  and  require  concentration  into  proper  bulk  and 
richness  before  they  can  be  shipped  to  the  smelters.  As  yet  there  are 
no  smelters  in  the  region.  All  the  big  ore  producers  have  large  and 
costly  concentrating  plants  erected  in  connection  with  the  mines. 

The  next  in  importance  of  the  known  mineral-bearing  districts  of  the 
Cceur  d'Alenes  is  the  southeastern  portion  of  the  North  Fork  basin. 
It  was  here  that  the  gold  discoveries  were  made  which  flrst  drew  atten- 
tion to  the  region.  In  development  it  has  not  by  far  kept  pace  with  the 
lead-silver  areas  of  the  South  Fork,  notwithstanding  the  much  richer 
character  of  its  ores.  The  reason  for  this  lies  mainly  in  the  circum- 
stance that  the  argentiferous  ores  exist  in  immense  bodies,  while  the 
auriferous  ores  do  not;  therefore,  although  the  richness  of  the  latter 
class  of  ores  is  much  greater,  the  former  have  proved  more  i)rolitable  to 
the  miner.  The  low  prices  of  silver  and  lead  have  acted  as  a  stimulus  in 
the  development  of  the  auriferous  lodes  during  the  i)ast  few  years,  but  so 
far  as  is  now  known  the  gold-bearing  region  of  the  Creur  d'Alenes  is 
comparatively  limited,  and  unless  discoveries  hereafter  shall  extend  it 
the  country  will  never  be  noted  as  a  great  gold  i>ro(lucer. 

The  two  areas  enumerated  above  are  the  only  ones  in  which  any 


.  I  k       hUl 


24        BOTANICAL  SURVEY  OF  THE  C(EUR  d'aLENE  MOUNTAINS. 

mines  hiivc  as  yet  beeu  develoi)ed  to  ore-producing  capacities.  The 
total  extent  of  country  covered  by  the  mineral-bearing  zones  here  is 
not  one-fifth  of  the  space  inclosed  within  the  boundaries  of  the  Oteur 
d'Alene  triangle.  That  just  as  great  and  profitable  mines  will  be  dis- 
covered in  the  other  four-fifths  can  scarcely  be  doubted.  The  same 
forces  which  have  acted  and  the  same  conditions  which  exist  in  the 
proved  mineralized  regions  appear  to  have  been  in  operation  and  to  be 
present  in  numerous  localities  elsewhere.  In  examining  the  areas 
where  no  ore  producing  mines  have  been  developed  to  date  we  find  that 
there  is  no  considerable  portion  of  the  country  which  has  been  pros- 
pected that  does  not  show  a  greater  or  less  number  of  recorded  mineral- 
bearing  lodes.  The  basaltic  regions  of  the  St.  Mary,  St.  Joseph,  and 
Lake  Coeur  d'Alene  are  exceptions  to  this. 

In  the  upper  St.  Mary  basin  we  have  the  placers  and  gold-bearing 
veins  scattered  about  Gold  Center.  In  the  central  ])ortion,  on  the 
slopes  of  the  Elk  range,  a  number  of  mineral  locations  have  been  made. 
In  the  upper  St.  Joseph  are  x)lacers  and  numerous  lode  claims. 

In  the  southwestern  portion  of  the  North  Fork  basin  is  a  nearly  con- 
tinuous line  of  lode  claims  extending  along  the  valley  of  the  Little 
Korth  Fork  from  its  juncticm  with  the  North  Fork  to  its  head  near 
Lake  Pend  Oreille.  A  great  many  mineral-bearing  quartz  veins  are 
known  to  exist  in  the  northern  portion  of  the  North  Fork  basin,  but 
they  are  not  much  i)rospe(*ted,  nor  are  they  located  under  the  United 
States  mining  laws  as  yet. 

The  development  work  on  the  majority  of  mineral-bearing  lodes  which 
lie  beyond  the  limits  of  the  two  principal  mining  regions  is  confined  to 
the  annual  assessment  work  of  $100  on  each  claim  of  1,500  feet  or  less, 
as  required  by  the  mining  laws  of  the  United  States.  This  means  in 
most  instances  that  a  long  time  must  elapse  before  even  the  best  claims 
can  reasonably  be  expected  to  become  ore  producers.  Extensive  develop- 
ments of  the  mining  industries  in  the  C(ieur  d'Alenes  will  come  in  time, 
but  will  be  matters  of  slow  growth.  The  miners  have  many  difficulties 
to  contend  with,  chief  of  which  are  low-grade  ores,  the  considerable 
depth  at  which  the  big  ore  bodies  generally  lie,  the  broken  character 
of  the  country,  which  in  many  placjes  renders  access  by  a  simple  trail  to 
a  mining  claim  troublesome  and  costly,  to  say  nothing  of  shipping  facili- 
ties by  rail  or  wagon  roads,  and,  lastly,  the  extreme  difficulty  of  inducing 
capital  to  invest  in  mines  on  areas  where  the  character  of  the  mineral 
deposits  has  not  been  proved  to  be  profitable  beyond  a  reasonable 
doubt. 

As  an  extended  acjcount  of  the  composition  and  value  of  the  Oceur 
d'Alene  ores  would  not  be  germane  to  the  principal  topics  of  this 
report,  only  a  short  general  statement  is  here  appended. 

There  are  three  main  classes  of  C(eur  d'Alene  ores — the  lead-silver 
the  pyritiferous  and  free  gold,  and  tlie  dry  or  cupriferous  silver  ores. 
The  lead-silver  ores  are  the  most  (jommon,  occur  in  the  largest  bodies, 
and  are  at  the  present  time  the  most  profitable.    Their  assay  values  of 
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silver  are  very  various,  running  from  20  up  to  200  ounces  per  tou  of 
crude  ore.  The  percentage  of  lead  also  varies,  though  60  to  70  per  cent  is 
a  common  value.  The  lead  occurs  mostly  as  a  sulphide  (galena),  some- 
times as  a  carbonate  at  shallow  depths.  The  ores  also  carry  a  varying 
quantity  of  arsenic,  antimony,  iron,  and  zinc  in  diverse  combinations. 
The  lead-silver  veins  are  remarkable  for  their  great  length,  many  hav- 
ing been  traced  10  to  20  kilometers  (6  to  12  miles),  but  outcropping  ore 
deposits  are  only  found  at  long  intervals.  The  balance  of  the  vein  is 
either  "blind" — that  is, it  does  not  break  through  the  overlying  coun- 
try rock  so  as  to  be  visible  on  the  surface — or  it  spreads  out  and  becomes 
"banded,"  in  which  case  it  is  supposed  to  carry  no  ore.  Veins  of  this 
class  have  in  a  measure  the  appearance  of  true  fissures.  None  has  been 
worked  deep  enough  to  be  exhausted.  They  are  often  very  wide  where 
the  ore  bodies  are  found  and  have  the  appearance  sometimes  of  cham- 
bered deposits.  Their  surface  croppiugs  are  iron  in  various  stages  of 
decomposition,  the  so-called  "iron  cap."  The  thickness  of  this  varies 
from  10  to  30  meters  (33  to  100  feet)  or  more,  depending  upon  the  amount 
of  surface  wear  to  which  it  has  been  subjected. 

The  auriferous  deposits  embrace  placers  and  lodes.  The  placers  do 
not  dififer  essentially  from  similar  mineral  deposits  in  any  other  region. 
A  great  deal  of  the  placer  ground  of  the  C(Pur  d'Alenes  remains 
un worked,  by  reason  of  the  heavy  expense  entailed  in  dealing  with  the 
subwater,  whicrh  is  struck  before  bed  rock  or  pay  dirt  is  rejiched. 

The  auriferous  quartz  veins  are  both  ])yritiferous  and  free  gold  bear- 
ing. Both  kinds  of  ore  are  usually  found  in  the  same  vein.  The  lodes 
are  narrow  and  very  frequently  present  the  appearance  of  blanket 
veins,  a  feature  which  is  apt  to  cause  some  doubt  as  to  their  capacity 
to  hold  out  under  long-continued  working.  There  are  no  very  deep 
excavations  on  them  as  yet;  hence  this  point  is  unsettled.  The  free 
gold  in  these  veins  will  probably  turn  to  sulphurets  when  a  sufftcient 
depth  is  reached. 

The  cupriferous  silver  lodes  are  not  very  common.  They  have  been 
found  in  the  basins  of  the  South  Fork,  North  Fork,  and  St.  Joseph 
rivers,  but  have  been  explored  comparatively  little.  Generally  their 
crox)pings  consist  of  chalcopyrite  or  its  oxidized  or  carbonized  com- 
pounds. The  richest  ores  i)roduced  by  this  class  of  veins  are  usually 
compounds  of  silver,  antimony,  and  lead  in  varying  proportions. 

To  sum  up  the  mineral  resources  of  the  Coeur  d'Alenes,  they  embrace 
gold,  silver,  copper,  lead,  and  antimony,  as  well  as  most  of  the  other 
commercial  metallic  elements.  In  the  develoj)ed  districts  the  four  first 
named  occur  as  great  and  lasting  deposits. 

AGRICULTTJRAL  CAPACITT. 

The  areas  fit  for  agricultural  pursuits  in  this  region  are  very  limited 
in  extent.  By  far  the  larger  portion  of  the  valleys  and  canyons  are 
narrow  and  rocky  and  utterly  unsuitable  for  farming  purposes.  The 
best  and  most  extensive  acreage  of  tillable  land  is  found  in  the  lower 
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part  of  the  larger  valleys  along  their  slack-water  portion.  In  their 
up])er  sections  are  circumscribed  spots  of  meadow  land  here  and  there, 
but  the  total  amount  of  this  is  comparatively  small.  The  narrow 
lateral  ravines  which  branch  oflF  from  the  larger  valleys  have  practi- 
cally none,  and  the  hillsides  are  commonly  too  steep  to  utilize  for  these 
purposes. 

Commencing  with  the  St.  Mary  valley,  we  find  some  agricultural  land 
along  the  valleys  of  its  western  tributaries.  The  largest  and  most 
important  of  these  is  the  Santianne,  which  has  a  length  of  about  22 
kilometers  (13.()  miles).  The  agricultural  lands  here  consist  of  a  strip 
of  meadow  on  both  sides  of  the  stream  channel,  averaging  less  than 
500  meters  (1,G40  feet)  in  width.  There  are  also  some  timbered  bench 
lands  bordering  the  valley  which  by  clearing  can  be  made  tillable. 
The  valleys  of  the  other  western  tributaries  of  the  St.  Mary  are  similar 
in  character,  but  have  a  much  smaller  area.  The  largest  among  these 
is  Emerald  Creek.  The  streams  putting  into  the  St.  Mary  from  the 
east  are  mere  rivulets  and  have  no  bottom  lands.  The  lower  portion 
of  the  St  Mary  near  its  junction  with  the  St.  Joseph  is  bordered  for  a 
distance  of  5  or  i*  kilometers  (3.1  to  3.7  miles)  along  the  slack-water 
portion  by  a  fertile  strip  of  bottom  land,  which  averages  about  1.2 
kilometers  (0.75  mile)  in  width.  Some  parts  of  this  are  very  swampy 
and  springy,  and  are  not  utilized.  Above  the  slack  water  the  river 
runs  through  a  gorge  excavated  through  the  basalt  for  a  distance  of 
about  12  kilometers  (7.5  miles).  !N^o  arable  land  is  found  here.  Above 
the  gorge  the  valley  widens  and  small  x)atches  of  low  meadow  land 
alternating  with  rocky  bluflFs  line  the  stream.  Further  on,  in  the 
upper  i)art,  the  valley  varies  from  0.5  to  1.2  kilometers  (0.30  to  0.75 
mile)  in  width,  and  strips  of  meadow  land  alternating  with  willow  and 
poplar  swamps  make  up  the  character  of  the  bottoms.  At  elevations 
varying  from  20  to  40  meters  ((JO  to  130  feet)  above  the  river  are 
stretches  of  bench  land,  comprising  in  the  aggregate  perhaps  12,000 
or  15,000  acres.  These  are  pretty  generally  timbered  with  a  more  or 
less  old  and  dense  forest,  varying  in  these  respects  with  the  severity 
of  the  lires  that  have  swept  over  them  in  the  past. 

At  a  distance  of  51  kilometers  (31.7  miles)  from  its  junction  with  the 
St.  Joseph  the  St.  Mary  divides  into  several  forks.  Here  is  found 
the  largest  amount  of  agricultural  land  occurring  in  one  body  above 
the  slack-water  i>ortion  of  tiie  river.  There  are  about  500  acres  of  iU 
Practically  all  the  low-lying  meadow  lands  and  some  of  the  timbered 
bench  lands  in  the  St.  Mary  valley  below  the  forks  and  along  its  two 
principal  tributaries,  the  Santianne  and  Emerald  Creek,  are  occupied 
by  vsettlers.  The  settlements  on  the  St.  Mary  do  not  extend  above  the 
forks.    There  are  no  agricultural  lands  farther  up  the  river. 

In  the  St.  Joseph  valley  the  bottom  lands,  from  the  outlet  into  Lake 
Co*ur  (rAlene  to  a  distance  of  22  kilometers  (13.7  miles)  up  the  river, 
are  fertile  meadow  lands,  but  in  some  cases  .so  low  as  to  form  perennial 
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swamps.  They  are  embraced  within  the  limits  of  the  Coeur  d'Alene 
Iiidiiiii  Eeservatioii,  and  are  therefore  not  under  settlement.  A  contin- 
uation of  these  open  bottom  lands  extends  to  the  head  of  navigation  of 
the  stream,  and  the  space  is  quite  generally  occupied  by  settlers.  Above 
the  head  of  navigation  are  small  patches  of  meadow,  alternating  with 
heavily  timbered  areas  and  wet  cedar  swamps,  w^here  settlements  soon 
cease.  The  whole  slack-water  part  of  the  St.  Joseph  valley  is  liable  to 
extensive  overflows  each  spring,  occasioned  by  the  filling  of  Lake  Coeur 
d'Alene  and  the  consequent  backing  up  of  the  water  over  its  ancient 
bottom.  Part  of  it  is  always  swampy  and  too  low  to  be  drained  and 
therefore  unfit  for  agriculture.  Several  small  lakes  are  found  in  this 
part  of  the  valley.  The  overflows  from  which  the  valley  suflers  more  or 
less  each  year  are  said  to  have  become  a  great  deal  worse  since  a  dam 
was  put  in  at  Post  Falls  to  improve  the  water  power  at  that  place. 

Around  the  shores  of  Lake  Coeur  d'Alene  is  a  narrow  more  or  less 
interrupted  series  of  benches.  They  are  heavily  timbered,  and  would 
in  any  case  afi'ord  but  small  agricultural  areas.  For  a  distance  of  nearly 
25  kilometers  (1.").5  miles)  eastward  from  the  north  end  of  the  lake  is  a 
rolling  country,  covered  princiimlly  with  the  yellow  pine  (Pinus ponde- 
rosa).  There  aie  a  number  of  farms  scattered  over  this  area,  and,  with 
the  exception  of  the  Wolf  Lodge  Creek  bottoms  and  a  small  space  at 
the  outlet  of  Blue  Creek  into  Lake  Coeur  d'Alene,  the  tillable  land 
which  they  possess  has  been  made  by  clearing  off  the  forests.  The 
valleys  of  the  main  Ca^ur  d'Alene  Kiver  and  that  of  one  of  its  branches, 
the  South  Fork,  are  the  principal  centers  of  i)opulation  of  the  region 
and  possess  the  largest  area  of  agricultural  lands.  Greater  efforts 
have  been  made  here  than  elsewhere  to  transform  the  forest-c^overed 
valleys  and  benches  into  arable  land. 

This  is  due  to  the  near  and  ready  market  afforded  by  the  various 
mining  camps  for  farm  produce  and  the  enhanced  value  of  agricultural 
lands  in  consequence.  The  valley  varies  in  width  from  2.1  to  0.5  kilo- 
meters (1.3  to  0.3  miles),  and  settlements  and  cultivated  areas  extend 
throughout  its  whole  length  to  a  point  within  10  kilometers  (0.2  miles) 
of  the  main  range  of  the  Bitter  Roots  at  Sohons  Pass.  The  amount  of 
bench  lands  along  this  valley  is  (juite  limited.  The  largest  (juantity  of 
agricultural  land  in  one  body  is  adjacent  to  the  old  Ca'ur  d'Alene  Mis- 
sion. There  are  here  about  3,000  acres  of  good  arable  bottom  lands, 
nearly  clear  and  unbroken  by  mountain  spurs,  but  wet  and  springy  in 
places. 

The  valley  of  the  North  Fork  has  the  least  available  agricultural 
land  of  any  portion  of  the  Cceur  d'Alene  region.  The  forest  is  in 
general  so  dense  that  the  life  of  one  generation  is  too  short  to  hew  out 
a  farm  of  sufficient  size  to  furnish  support  to  even  a  small  family.  1  lere, 
as  elsewhere,  scattered  pieces  of  meadow  land  occur  and  areas  where 
some  forest  fire  of  more  than  ordinary  fierceness  has  in  a  measure 
cleared  the  land. 
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In  such  localities  small  patches  of  cultivated  ground  are  found  at 
intervals  up  the  valley  for  a  distance  of  50  kilometers  (31  miles)  from  its 
junction  with  the  South  Fork.  Similar  small  tracts  of  tilled  land  exist 
along  a  few  of  the  larger  tributaries  of  the  North  Fork,  such  as  Beaver, 
Pritchard,  and  Eagle  creeks,  and  the  lowermost  portion  of  the  Little 
North  Fork.  Near  the  head  of  the  North  Fork  are  some  meadow  lands, 
but  access  to  them  is  so  difficult  that  they  are  not  utilized,  except  in 
occasional  seasons  for  their  crop  of  wikl  hay. 

The  soil  of  the  valleys  varies  considerably  in  its  composition  and 
fertility,  depending  upon  the  constituents  of  the  rocks  from  which  it  is 
derived.  In  the  upper  St.  Mary  region  the  mountains  are  largely  com- 
posed of  soft,  easily  disintegrating,  micaceous  schists,  which  have  been 
Inuch  worn  down.  As  a  result,  the  outlines  of  the  ridges  have  been 
softened  and  the  comparatively  large  quantities  of  low  bench  lands 
formed  which  constitute  so  conspicuous  a  feature  of  this  area.  The 
basaltic  outflows  of  the  Tertiary  dammed  the  stream  in  its  central  por- 
tion and  created  a  large  lake,  which  extended  toward  its  head.  In  the 
still  waters  of  this  lake  were  deposited  the  wash  from  the  surrounding 
micaceous  mountains,  and  to  it  is  due  the  flat  character  of  the  upper 
part  of  the  stream  valley  and  the  enormous  quantity  of  finely  com- 
minuted silt  mixed  with  vegetable  mold  which  covers  so  deeply  the  bed 
rock  of  the  bottoms. 

In  the  middle  portion  of  the  valley  the  soil  has  received  a  very  large 
admixture  of  alkaline  elements,  derived  from  the  basaltic  rocks  which 
border  the  stream,  and,  though  not  of  such  depth  as  in  the  upper  part, 
possesses  a  greater  fertility.  The  character  of  the  soil  in  the  main  St. 
Mary  valley  is  repeated  in  those  of  its  tributary  streams. 

The  slack-water  area  of  both  the  St.  Joseph  and  the  St.  Mary  have 
soil  of  unknown  but  undoubtedly  very  great  depth,  as  it  represents 
the  accumulation  of  diluvium  deposited  over  the  bottom  of  Lake  Coeur 
d'Alene  during  many  centuries  when  it  stood  at  a  much  higher  level 
than  at  present. 

The  soil  in  the  valley  of  the  South  Fork  along  its  slack-water  i)ortion 
is  similiar  to  that  which  exists  in  the  St.  Joseph  in  like  situations. 
There  is  also  a  decided  element  of  alkaline  deposits  due  to  the  leach- 
ings  from  the  basaltic  rocks  around  Lake  Coiur  d'Alene  and  the  St. 
Joseph. 

Above  tlie  old  C(pur  d'Alene  Mission  the  land  becomes  much  less 
fertile.  The  mountains  adjacent  to  the  valley  are  composed  of  highly 
siliceous  rocks,  and  the  soil  in  consequence  is  unduly  rich  in  silica. 
The  same  conditions  prevail  in  the  valleys  of  the  upper  St.  Joseph  and 
in  the  wboh*  North  Fork  basin.  In  addition,  the  mold  is  rather  tbin, 
resting  npon  beds  of  coarse  gravel  and  sand,  the  detritus  brought  down 
from  the  main  divides  by  the  feeble  glacial  action  which  doubtless  once 
operatetl  there.  There  is  also  another  cause  that  has  aided  to  impoverish 
the  soil  in  the  upj)er  part  of  the  South  Fork,  and  it  is  one  that  operates 
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everywhere  in  the  Ooeur  d'Alenes  under  like  circumstances.  This  is 
fire,  wliich  is  largely  employed  to  clear  the  land  of  its  forest  covering. 
There  is  a  stratum,  .'^0  to  75  cm.  (12  to  30  inches)  in  thickness,  every- 
where in  the  forest,  except  in  the  yellow  pine  portion,  composed  of  a 
humus  made  up  of  i)ine  needles  and  woody  debris  generally  in  a  state 
of  decay.  This  burns  readily,  and  the  ashes  which  are  left  as  a  sort  of 
compensation  soon  wash  off  and  are  lost. 

Furthermore,  a  great  quantity  of  ferruginous  matter  is  held  in  the  soil, 
possibly  in  part  as  sulphides  and  in  j>art  as  carbonates.  The  heat  oxi- 
dizes this  element  and  the  land  assumes  a  fiery  red  color.  Soils  which 
have  been  oxidized  to  this  extent  become  exceedingly  infertile.  The 
richest  lands  in  the  higher  parts  of  these  valleys  arc  the  beaver  flats«. 
Centuries  ago  the  beavers  were  very  numerous  here.  They  dammed  the 
streams  in  many  localities,  causing  extensive  pools.  A  great  amount 
of  alhmal  washings  accumulated  in  these  places  as  time  i)assed  on. 
With  the  disappearance  of  the  beavers  their  dams  were  broken  down 
and  the  places  formerly  covered  by  their  p(mds  furnish  now  some  choice 
agricultural  areas,  though  liniited  in  extent. 

On  the  whole,  the  land  fit  for  cultivation  in  the  Ccpur  d'Alenes  is  cir- 
cumscribed in  area,  and  the  configuraticm  of  the  country  is  such  that 
no  extensive  agricultural  operations  are  possible  even  were  the  forests 
wholly  cleared  off.  Another  serious  drawback  to  farming  in  these 
mountains  is  their  liability  to  frosts  during  the  growing  season,  which 
are  pretty  sure  to  occur  with  greater  or  less  severity  every  year.  There 
is  no  way  to  mitigate  them.  The  removal  of  obstructions  in  the  shape 
of  logs,  brush  heaps,  and  the  like  in  the  streams  may  create  a  deeper 
channel,  as  it  causes  a  more  rapid  current,  and  in  consequence  a  better 
drainage  of  the  adjacent  lands.  If  this  should  prevent  the  formation 
of  the  dense  fogs  which  rise  on  cold  nights  and  serv^e  as  a  sort  of 
blanket  to  the  earth,  it  would  only  result  in  a  greater  lowering  of  the 
temperature.  The  removal  of  the  forests  also  contributes  to  bring  on 
frosty  nights,  for  it  has  been  abundantly  demcmstrated  that  a  denuded 
area  in  the  forests  of  the  Cteur  d'Alenes  (experiences  sharper  differences 
and  a  wider  range  in  the  daily  temperature  than  do  the  places  sheltered 
by  the  growing  timber. 

AGRICULTURAL   PRODUCTS. 

These  are  the  common  grains  and  vegetables.  l>y  far  the  largest 
quantity  of  farm  i)roduce  is  hay.  In  the  basin  of  the  St.  Mary  this  is 
principally  timothy.  Very  little  grain  is  raised  here.  1  saw  but  a  sin- 
gle small  field  of  wheat,  and  that  was  raised  somewhat  as  an  ex])eriment. 
There  were  small  garden  sj)ots  around  the  farms,  on  which  were  planted 
potatoes  and  a  few  of  the  more  hardy  vegetables.  There  were  a  num- 
ber of  very  small  orchards;  the  trees  in  these  were  in  some  instances 
8  or  9  years  old.  They  had  n(»ver  fruited,  as  the  frosts  during  the 
growing  season  had  invariably  killed  the  blossoms,    Small  fruits — 
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strawberries,  raspberries,  currants,  iand  gooseberries — were  seen  here 
and  there.  The  low  bench  lands  had  been  selected  for  these  gardens  and 
orchards,  because  their  elevation  gave  them  a  higher  night  temperature 
on  an  average  than  the  bottom  lands  possessed.  The  cultivation  of  the 
bench  lands  in  this  valley  would  render  possible  the  production  of  a 
far  greater  variety  of  farm  produce  than  is  i)racticable  upon  the  land 
now  used.  They  are,  however,  for  the  most  part  heavily  timbered, 
and  when  cleared  the  soil  dries  and  bakes  so  hard  that  irrigation 
becomes  imperative,  although  the  annual  precipitation  is  so  large. 
Hay  is  the  principal  crop  in  the  St.  Joseph  valley  also.  The  eleva- 
tion of  the  slack-water  portion  of  the  valley,  650  to  670  meters  (2,100  to 
2,200  feet),  gives  it  to  some  extent  immunity  from  summer  frosts.  More 
grain  and  garden  vegetables  are  raised  here  than  on  the  St.  Mary; 
also  large  quantities  of  small  fruits,  especially  strawberries  and  rasp- 
berries. The  production  of  these  is  more  than  sufiicient  for  hoipe  con- 
sumption, and  a  ready  market  is  found  for  the  surplus  in  the  South 
Fork  mining  districts.  Several  orchards  were  seen,  none  of  the  trees 
fruiting  very  freely,  but  I  was  informed  that  in  some  years  apples, 
pears,  plums,  and  cherries  bear  abundantly.  Owing  to  the  fact  that 
the  slack- water  portions  of  the  St.  Mary  and  St.  Joseph  valleys  are 
elevated  above  the  summer  stage  of  the  river  only  2  to  3.5  meters  {0.6 
to  11.5  feet),  and  that  the  spring  rise  of  the  rivers,  or  rather  the  back 
water  of  Lake  Goeur  d'Alene,  often  amounts  to  6  meters  (16.4  feet)  and 
upward,  they  are  frequently  overflowed  for  weeks  at  a  time.  This 
entails  a  severe  loss  to  the  owners  of  timothy  fields,  as  such  a  pro- 
longed submersion  kills  this  grass.  For  this  reason  a  large  part  of  the 
rich  meadow  lands  produces  nothing  better  than  coarse  sedges  and 
such  plants  as  sweet  flag  (Acer us  calaintis),  tule  (Sdrptut  lacustris  ocd- 
denialis)^  bur  reed  (Sparganium  eurycarpum),  water  cinquefoil  (Potentilla 
palustris),  and  cat- tail  {Typha  latifolia).  The  reclamation  of  these  over- 
flowed bottom  lands  would  make  them  very  valuable.  It  can  be 
accomplished  only  by  lowering  the  water  in  Lake  C(i»ur  d'Alene.  This 
is  possible  by  widening  the  channel  of  the  Spokane  River  at  Post 
Falls,  a  matter  that  could  be  done  readily  and  cheaply.  It  would, 
however,  destroy  in  large  measure  the  water  power  at  this  point  and 
very  materially  injure  the  one  at  Spokane.  The  interests  that  would 
suffer  by  a  lowering  of  Lake  Ca*ur  d'Alene  would  be  far  greater  than 
those  that  would  benefit  by  the  permanent  drainage  of  the  overflowed 
bottom  lands  of  the  St.  Joseph  and  the  St.  Mary. 

The  neighborhood  of  Lake  Ccpur  d'Alene  insures  a  comparative  free- 
dom from  summer  frosts  to  the  small  (juantity  of  arable  land  around  its 
shores.  Northeast  from  this  lake  lies  a  very  undulating  region,  formed 
by  a  multitude  of  low  spurs  which  in  part  proceed  from  the  northern 
half  of  the  western  rim  of  the  North  Fork  triangle  and  in  part  from 
the  ridge  which  forms  its  base.  It  is  about  25  kilometers  (15.5  miles) 
long  by  4.5  kilometers  (2.8  miles)  wide,  is  of  low  elevation,  varying  from 


FARMING  AREAS  AND  PRODUCTS.  31 

750  to  950  meters  (2,500  to  3,100  feet),  and  affords  a  considerable  quan- 
tity of  arable  land.  This  lies  sometimes  on  the  long  and  easy  slopes  of 
the  spurs,  and  again  on  the  bench  lands  which  occur  here  and  there. 
A  growth  of  yellow  pine  [Pinus  pond^rosa)^  red  ^t {Pseudotsuga  taxifolia)^ 
white  fir  [Ahiea  concolor),  and  tamarack  (Larijc  ocddentalis)  covers  this 
area,  which  therefore  requires  clearing  l)efore  it  can  be  put  under  cultiva- 
tion. The  summer  frosts  are  not  severe  over  this  tract,  and  in  conse- 
quence large  quantities  of  garden  produce,  as  well  as  some  fruit — apples, 
plums,  and  cherries — are  raised. 

The  slack-water  i)ortion  of  the  Cceur  d'Alene  valley  is  practically 
identical  with  the  same  part  of  the  St.  Joseph  valley,  though  not  nearly 
so  extensive.  The  products  are  the  same,  and  it  is  liable  to  summer 
frosts  and  to  overflows  in  the  spring,  which  latter  of  late  years  appear 
to  be  greater  than  formerly. 

The^  South  Fork  of  the  Cceur  d'Alene  is  closely  occupied  and  culti- 
vated in  most  of  its  available  portions  as  far  up  as  the  town  of  Wallace. 
The  timber  in  the  bottom  lands  is  nearly  all  gone,  and  the  greater  part 
of  the  land  has  been  utilized  for  agricultural  purposes.  The  products 
are  hay,  potatoes,  and  garden  vegetables.  Owing  to  its  configuration, 
that  of  a  rectangular  area  opening  to  the  west,  it  enjoys  a  rather  greater 
degree  of  freedom  from  summer  frosts  than  do  the  other  sections  of  the 
CoBur  d'Alenes. 

As  already  noted,  the  agricultural  areas  in  the  North  Fork  basin  are 
very  limited.  The  products  are  hay  alid  garden  vegetables  in  insuffi- 
cient quantities  to  supply  even  the  local  demand. 

The  produce — hay,  vegetables,  fruit,  etc. — of  the  farming  districts  of 
the  Coeur  d'Alene,  the  South  Fork,  and  the  St.  Joseph  valleys  is  mostly 
consumed  at  home,  the  mining  camps  when  in  operation  furnishing  a 
ready  market.  This  local  produce  can  not  be  shipped  any  considera- 
ble distance  without  coming  in  competition  with  the  products  of  the 
plains  region  of  Washington,  which  can  furnish  all  sorts  of  farm  prod- 
uce in  unlimited  quantities  and  at  much  lower  x)rices.  As,  therefore, 
the  home  demand  will  always  be  the  principal  outlet  for  the  surplus  of 
the  Ocpur  d'Alene  farms,  and  as  this  of  necessity  will  be  limited  for  a 
long  time  to  come,  additional  farms  opened  in  the  timber  and  among 
the  mountains  at  great  labor  and  expense  will  simi)ly  add  an  undue 
amount  of  competition  to  an  already  fully  stocked  market. 

GRAZING  LANDS. 

The  grazing  capacities  of  the  Cduir  d'Alenes  are  small.  The  forests 
at  low  elevations  are  singularly  deficient  in  species  of  grasses,  and 
those  that  occur  are  very  limited  in  quantity  and  innutritions  in 
quality.  The  thick  layer  of  decaying  pine  needles  which  is  present 
everywhere  in  the  unburned  portions  of  the  timber  seems  to  be  inim- 
ical to  a  growth  of  grass.  The  dense  canopy  of  interlacing  branches 
that  allows  but  a  small  amount  of  heat  and  light  to  filter  through 
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them  and  keei)S  the  ground  in  the  heavy  forest  in  a  perpetual  state  of 
twilight  is  also  among  the  causes  that  i)revent  grasses  from  obtaining 
a  foothold. 

The  settlers  everywhere  keep  a  few  head  of  stock — horses  and  cattle. 
The  general  range  is  the  forest,  and  for  reasons  already  stated  it  is 
circumscribed  in  extent  and  the  quality  is  poor.  The  areas  in  the 
Coeur  d'Alenes  where  stock  raising  becomes  an  important  factor  are 
the  slack- water  portions  of  the  Camr  d'Alene,  St.  Joseph,  and  St.  Mary 
valleys,  the  central  and  upper  parts  of  the  St.  Mary  valley,  and  the 
tracts  along  its  tributary,  the  Santianne. 

Except  those  on  the  central  and  upper  St.  Mary,  these  lands  are 
bordered  by  low  hills,  the  ends  of  the  spurs  that  reach  down  from  the 
high  divides.  A  great  deal  of  the  forest  which  grows  on  them  is  com- 
posed of  the  yellow  pine,  and  is  open  and  park-like  in  character.  There 
is  always  a  sparse  growth  of  grass  in  those  localities.  Much  of  the 
low  hilly  country  along  the  lower  St.  Mary  and  St.  Joseph  is  composed 
of  basaltic  outflows.  The  timber  here  in  many  places  is  thin  and 
scattered  and  a  heavier  stand  of  grass  is  found.  The  slopes  facing  the 
south  are  more  open  than  those  with  any  other  exposure  and  have 
more  grass  land.  They  are  also  rockier  and  with  a  much  thinner  soil, 
generally  steeper  as  well.  In  the  spring  and  early  summer  the  grass 
on  these  slopes  furnishes  a  fair  pasturage;  in  the  middle  of  the  sum- 
mer and  later  the  herbage  dries  up  and  stock  refuse  to  eat  it  unless 
pressed  by  extreme  hunger.  Owing  to  the  limited  extent  of  the  range 
and  the  absolute  necessity  of  keeping  the  meadows  free  from  grazing 
that  they  may  furnish  hay  for  winter  feed,  each  settler  can  at  the  best 
have  but  a  small  amount  of  stock.  All  the  grasses  that  furnish  pas- 
turage on  these  hillsides  and  in  the  forest  are  easily  eaten  out,  even 
more  so  than  is  the  case  on  the  plains  areas  of  Washington  and  Oregon. 
The  grazing  grounds  at  low  elevations  are  everywhere  showing  the 
effects  of  over  pasturage,  notwithstanding  the  number  of  animals 
ranging  on  them  is  small  and  they  have  been  utilized  but  a  compara- 
tively short  time.  During  the  past  ten  years  thousands  of  acres  of 
these  hillsides,  which  I  once  saw  covered  with  a  good  stand  of  grass, 
have  been  so  thoroughly  eaten  out  that  now  they  produce  nothing  but 
a  few  coarse  weeds. 

The  tracts  mentioned  above  are  all  within  the  limits  of  the  yellow- 
pine  forest.  As  we  i)r()cee(l  up  the  valleys  we  come  into  regions  cov- 
ered with  the  white  pine  { Pinns  montlcola).  The  pasturage  now  becomes 
exceedingly  scanty.  The  range  is  the  forest,  as  before,  but  no  more 
open  hillsides  are  to  be  found.  Stock  must  resort  to  the  densely 
timbered  areas,  and  the  ])asturage  becomes  everything  that  grows 
excepting  the  conifers  and  the  bear  grass  {Xerophyllum  douglasii).  A 
common  nndcrshrub  in  these  white  i)ine  forests,  which  is  often  eaten  by 
stock  under  stress  of  hunger,  is  the  holly  leaved  buck  brush  (Pachystima 
7nyr8initeii)j  an  evergreen  plant  beh)nging  to  the  staff-tree  family. 
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Sharp,  broken  pieces  of  the  woody  portion  of  this  species  are  often 
found  embedded  in  the  rumen  of  cattle  tliat  have  fed  in  the  forest. 

The  settlers  in  the  Cceur  d'Alenes  must  have  access  to  the  forest  as 
a  range  for  their  stock,  or,  except  in  a  few  cases,  they  could  not  keep 
any  cattle.  A  quarter  section  is  rarely  composed  entirely  of  bottom 
land  except  in  some  portions  of  the  valleys  along  the  slack  water. 
Usually  a  quantity  of  forest,  some  steep  ravines,  and  rocky  hillsides 
form  a  considerable  portion  of  the  farm.  The  small  amount  of  bottom 
land  must  be  rigorously  preserved  for  purposes  of  hay  and  garden  or 
field  products.  Sometimes  the  farm  is  all  forest  and  there  is  no  natural 
hay  land  whatever.  When,  as  is  the  case  in  the  central  and  upper  St. 
Mary  valley,  we  find  the  settlers  depending  almost  wholly  upon  cat- 
tle raising  for  their  support,  and  observe  the  small  and  poor  range  they 
have  for  their  stock,  and  that  it  is  rapidly  growing  less  by  over  pastur- 
ing, the  question  is  forcibly  presented,  Would  it  not  be  to  the  ultimate 
advantage  of  them,  as  well  as  to  tlie  country  at  large,  if  all  forest  lands 
were  absolutely  withdrawn  from  entry  and  set  apart  as  timber  reserves! 

I  have  not  found  that  the  free  range  of  the  cattle  through  the  forests 
is  at  all  detrimental  to  the  conservation  of  it.  They  do  not  eat  the  coni- 
fers, and  the  deciduous  trees  and  shrubs  which  are  eaten  by  them  in 
the  young  stage,  or  browsed  off  wlien  they  grow  older,  are  of  no  conse- 
quence in  any  way.  Young  conifers  are,  as  a  matter  of  course,  broken 
down  by  their  trails,  but  the  damage  due  to  this  cause  is  on  the  whole 
insiguificant.  They  x)refer  to  range  through  the  more  open  portions 
where  saplings  and  young  trees  are  not  so  abundant,  leaving  the  denser 
parts  untouched.  If  agricultural  settlements  are  to  be  permitted  to  go 
on  in  the  timbered  regions  of  the  Cceur  d'Alenes,  there  is  no  reason  why 
the  unUmited  use  of  the  forest  as  a  stock  range  should  not  be  i)ermitted, 
so  far  as  the  possible  danuige  done  by  the  cattle  is  concerned. 

There  is,  however,  another  aspect  to  this  question  which  puts  the 
matter  of  stock  raising  in  a  forested  region  in  another  light.  It  has 
been  found  that  by  burning  off  the  timber  the  grass  growth  is  greatly 
increased.  New  species  (jome  in,  those  that  were  there  before  grow 
more  robust  and  acriuire  a  much  denser  stand,  and  seeds  of  various  kinds 
of  cultivated  grasses  will  take  root  and  grow  if  sown  at  the  i)roper  time 
ux>on  the  loose  soil  which  results  from  the  burning  i)rocess.  When  a 
settler  lives  in  the  white  pine  region,  or  in  any  other  where  the  timber  is 
heavy,  the  temptation  to  burn  the  forest  and  make  larger  and  better 
range  for  his  stock  is  very  great,  and  it  is  morally  certain  many  will 
yield  to  it.  For  proof  of  this  it  is  but  necessary  to  observe  the  numer- 
ous instances  in  which  tires  have  s])read  **l)y  accident"  from  clearings 
into  the  adjoining  forest.  Stock  raising  and  farming  in  the  heavy  forest 
regions  of  the  Co'ur  d'Alenes  is  not  profitable,  and  does  not  furnish  a 
living  to  those  engaged  in  it.  Many  have  to  supi)lement  the  income 
from  these  sources  by  the  wages  they  can  earn  in  the  harvest  tields  of 
eastern  Washington  or  in  the  mines  of  the  home  region. 
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One  would  suppose  that  in  a  country  where  natural  pasturage  areas 
are  so  limited  and  so  much  in  demand  all  available  portions  would  be 
utilized.  This  is  far  from  being  the  case  here,  however;  outside  the 
slack-water  portions  of  the  valleys  the  best  and  most  extensive  grazing 
grounds  of  the  C(jeur  d'Alenes  are  totally  neglected.  I  refer  to  the 
great  grassy,  park -like  forests  which  are  found  on  the  high  divides  that 
rise  above  1,500  meters  (5,000  feet)  altitude.  In  the  North  Fork  basin, 
which  has  but  few  natural  pastures  at  any  elevation,  these  parks  are 
of  small  extent  or  wholly  wanting  even  on  the  highest  ridges,  but  on 
the  divides  which  separate  the  \^'aters  of  the  North  Fork  of  tiic  Clear- 
water from  the  Ccpur  d'Alene  basins,  on  those  which  lie  between  the 
South  Fork  of  the  Ca?ur  d'Alene  and  the  St.  Joseph,  on  those  which 
divide  the  principal  forks  of  this  latter  stream,  and  on  the  slopes  of  the 
peaks  near  and  along  the  main  range  of  the  Bitter  Roots  are  many 
thousand  acres  of  grass  land  which  yield  a  most  luxuriant  growth  and 
are  in  their  prime  at  a  time  when  the  summer  pasturage  at  low  eleva- 
tions is  thoroughly  dried  up.  With  the  exception  of  small  tracts  on 
the  Clearwater  divide,  to  which  bands  of  horses  are  occasionally  driven, 
none  of  these  grazing  lands  are  utilized.  The  reason  for  this  is  in  part 
the  difficulty  of  access  to  the  high  summits  and  in  part  the  lack  of 
water  during  the  summer.  To  reach  the  parks  on  the  crests  it  is  neces- 
sary to  travel  through  miles  of  heavy  timber  or  dense  brush  without 
roads  or  trails  of  any  sort.  The  summer  water  line  is  always  below 
these  grass  lands.  Rarely  is  it  found  at  a  higher  altitude  than  280 
meters  (900  feet)  below  the  crest  line  of  the  ridges;  usually  it  is  much 
lower.  The  summer  water  level  of  the  great  grass-covered  slopes  which 
are  situated  between  the  St.  Joseph  and  the  C(eur  d'Alene  rivers  varies 
from  320  to  950  meters  (1,000  to  3,100  feet)  below  the  crest  line.  Above 
this  not  a  drop  of  water  is  obtainable  after  the  snow  is  gone.  Without 
paths  through  the  dense  timber  which  always  succeeds  the  grassy 
expanses  it  often  requires  several  hours  to  reach  water  and  as  long  to 
climb  back  to  the  summits.  Notwithstanding  the  drawback  of  the  lack 
of  water,  these  grassy  expanses  would  furnish  good  sheep  pasture  were 
it  not  for  the  presence  of  bears  and  cougars,  which  doubtless  would 
cause  havoc  in  any  flock  that  ventured  into  these  solitudes.  The  diffi- 
culties in  the  way  of  utilizing  these  grazing  areas  are  not  insuperable; 
on  the  contrary,  they  can  readily  be  overcome.  The  only  requirements 
are  trails  through  the  timber  to  the  foot  of  the  parks  and  from  them  to 
the  highest  permanent  water  levels  in  the  canyons  below. 

During  the  past  nine  years  sheep  have  been  driven  annually  from 
the  Snake  River  country  into  some  part  of  the  Coeur  d'Alenes  for 
summer  pasturage.  They  are  driven  in  by  way  of  Santianne  Creek  and 
reach  the  valley  of  the  St.  Mai^y  in  the  middle  of  June.  Their  range 
is  as  yet  confined  to  the  low,  rolling  basaltic,  yellow-pine  forest  which 
lies  between  the  middle  portion  of  the  St.  Mary  and  the  St.  Joseph.  As 
elsewhere,  these  bands  of  sheep  are  very  destructive  to  the  ])astur- 
age  and  leave  but  little  along  their  route  for  the  stock  of  the  resident 
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farmers.  In  consequence  there  is  a  great  deal  of  liostility  between  the 
sheepmen  and  the  ravchers.  Attemi)ts  have  been  made  by  the  former 
at  various  times  to  drive  their  flocks  up  the  St.  Mary  valley,  so  as  to 
reach  the  rich  pasture  grounds  on  the  Clearwater  divide,  but  the  threats^ 
of  the  farmers  have  so  far  i)re vented  them.  The  sheep  do  no  more  dam- 
age to  the  coniferous  trees  than  do  the  cattle  and  horses,  and  there  is  no 
reason,  except  local  hostihty,  why  tlie  shecj)  herders  should  not  be  per- 
mitted to  utilize  the  grass  lands  on  the  high  divides.  Small  flocks  of 
sheep  are  owned  here  and  there  by  the  resident  farmers.  They  are  not 
allowed  to  range  through  the  forest  at  will,  but  are  pastured  in  the 
near  vicinity  of  home.     Their  number  is  insignificant. 

The  cultivated  grasses  which  furnish  hay  are  limited  almost  exclu- 
sively to  one  species,  timothy.  Bottom  lands  high  enough  to  be  above 
the  reach  of  freshets  are  sown  to  this  kind  of  grass,  but  the  cleared 
bench  lands  are,  or  rather  become,  too  dry,  and  they  are  therefore 
devoted  to  wheat  or  rye. 

The  small  number  of  the  species  of  grasses  found  in  the  Cceur 
d'Alenes  has  already  been  referred  to.  Not  only  are  the  timbered 
tracts  noticeable  in  this  respect,  but  many  of  the  meadows  as  well.  In 
the  lands  adjacent  to  the  slack-water  courses  of  the  rivers  where  the 
elevation  is  insufficient  to  place  them  above  high-water  mark  there  are 
hundreds  of  acres  in  solid  bodies  upon  which  not  one  species  of  grass 
is  to  be  found.  They  are  covered  with  various  kinds  of  sedges,  i)oor 
and  innutritions  in  quality,  but  nevertheless  commonly  cut  for  hay  for 
want  of  anything  better. 

The  species  of  grasses  which  furnish  the  bulk  of  the  natural  pasturage 
in  the  bottom  lands  are  the  following: 

Graphephorum  wolffii,  Vasey.  A  beantiful  Hpecies  in  tin*  low  meadows  throughout  the 
St.  Mary  hasin. 

Phleum  alpinnm  L.  Found  very  B]>arinji:ly  along  the  St.  Mary  Kivor  anil  extending? 
np  into  the  subalpino  heit^hts.  (No.  447  from  Stovons  ]*oak,  altitude  1,650 
meters,  or  5,400  feet. ) 

Alopecuriis  geniatlains  L.  A  grass  usually  growing  in  still  or  running  water,  but 
occasionally  met  with  in  low  jdaces  that  dry  up  in  the  summer  and  then  cover- 
ing considerable  areas  with  a  ehmo  matted  growth.  (No.  1329.)  It  is  called 
"  wild  timothy  "  by  the  farmers.  Cattle  do  not  seem  to  cat  i  t  except  when  forced 
by  hunger. 

Alopecurus  ocvldentalh  Scribner.  A  rare  grass  in  the  meadows  along  the  St,  Mary 
River  in  the  central  and  upper  portions. 

AgroBtia  tenuis  Vasey.  Very  plentiful  in  all  the  meadows  in  the  central  portions  of 
the  St.  Joseph  and  St.  Mary  valleys. 

Agrostia  acabra  Willd.     With  the  i>reccding,  but  not  so  plentiful. 

Eatonia  obtuaata  Gray,  Poa  nvroiiua  Ehrh.,  IhHvhampa'ia  clongata  Muuro.  and  Des- 
champaia  (uteHpHom  (L.)  fieauv.  Those  four  species  occur  now  in  the  open 
meadows,  now  in  the  forest,  and  again  in  the  thickets  bordering  swamps. 

Elymua  vondeuadtiifi  Pn^sl,  and  Khimua  (jUukhh  Buckl.  Two  grasses  almost  exclu- 
aively  conlined  to  the  slack-water  portions  of  the  valh^ys. 

FeMtnca  rubra  L.,  Mvliva  apcctahiUs  Scribner,  Trhitum  vancacvna  fbickl.,  and  Stipa 
viridula  Trin.  ('omnum  in  the  middle  and  central  portions  of  the  St.  .Joseph 
and  St.  Mary  valleys. 
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Danthonia  californica  Boland.,  Poa  buekleyana  Nash,  Poa  pratenaia  L.,  Agroatis  alba 
L.,  nud  CalamagrosiU  canadensis  duhia  Yasey,  are  species  generally  disseminated 
throughout  the  drier  meadows. 

Bromu8  breriariatatus  (Hook.)  Thurb.  A  grass  which  is  found  accompanying  the  set- 
tlements everywhere  throughout  the  region.  It  does  not  seem  to  be  indigenous 
here;  possibly  it  has  been  introduced  from  the  plains  region  of  Washington, 
where  it  is  plentiful.  It  grows  luxuriantly  wherever  it  obtains  a  foothold,  and 
is  esteemed  a  good  pasture  grass. 

Phalaris  arundinacea  L.,  Beckmannia  emcaeformis  Host,  Glyceria  Jiuitans  R.  Br.,  and 
Glyceria  nervata  Trin.  are  species  which  grow  in  the  wet,  swampy  portions  of  the 
meadows  and  furnish,  especiall}'  the  last,  a  fair  amount  of  coarse,  watery  forage. 

Agropyron  tenerum  Vasey.  Probably  the  best  of  the  native  grasses  of  this  region. 
It  is  not  plentiful  in  any  locality. 

The  species  which  form  the  pasturage  on  the  uplands  in  the  yellow 
pine  belt  and  at  low  elevations  in  the  white  pine  forests  are  as  follows: 

Calamagroatis  suksdorfii  Scribner.  A  grass  which  springs  up  in  extreme  abundance 
wherever  the  forest  has  been  burned.  It  is  a  coarse  species,  not  much  relished 
by  stock. 

Poa  sp.     Common  everywhere  on  the  rocky  hillsides. 

Melica  acuminata  Boland.  and  Festuca  scabrella  L.  Throughout  the  open  yellow  pine 
forest. 

Danthonia  intermedia  Vasey.     In  the  edge  of  the  forest  and  on  the  adjoining  meadows. 

Agropyron  divergena  Nees.  The  most  valuable  of  the  uplands  grasses  at  low  eleva- 
tions and  furnishing  more  forage  on  these  areas  than  any  other  species.  It  con- 
stitutes the  greater  portion  of  the  "bunch  grass"  of  the  Cceur  d'Alenes  below 
altitudes  of  1,200  meters  (3,900  feet). 

The  grasses  of  the  parks  on  the  high  ridges  above  1,500  meters  (5,000 
feet)  elevation  are : 

Oryzopsis  exigua  Thurb.  A  local  species  not  observed  elsewhere  than  on  the  ridges 
along  the  main  divide  of  the  Bitter  Roots  in  the  North  P^ork  basin. 

Deechampsia  atropurpurea  Hook.,  Calamagrostis  suksdorfii  Scribner,  Calamagrostis 
purpurascens  R.  Br.,  Poa  purpurascens  Vasey,  Poa  pulchella  Vasey,  Trisetum  sub- 
spicatum  Beauv.,  Agropyron  divergens  Nees,  Festuca  rubra  L.  The  last-mentioned 
species  forms  at  least  four-fifths  of  the  total  grass  growth  on  the  ridges  between 
elevations  of  1,500 and  2,100  meters  (5,000  to  6,900  feet).  It  is  the  '<bunch  grass" 
of  the  higli  ridges  in  the  CcRur  d'Alenes. 

Citina  2)endula  Trin.  A  plentiful  species  in  the  canyons  at  the  altitudes  given  above. 
It  is  nn  especially  characteristic  species  in  wet  grounds  where  the  forest  has 
been  burned  off. 

None  of  the  native  grasses  of  the  Coeur  d'Alenes  are  worthy  of  cul- 
tivation in  that  regiou.  No  one  species  is  found  in  sufticient  quantities 
by  itself  to  furnish  hay.  The  wild  hay  is  in  consequence  composed  of 
a  mixture  of  all  the  species  enumerated  above  as  growing  in  the  meadow 
lands.    The  species  that  grow  on  the  ridges  and  slopes  yield  no  hay. 

Timothy  has  ])roved  itself  thoroughly  well  adapted  to  the  soil  and 
climate,  and  wherever  the  bottom  lands  are  secure  from  inundation 
it  is  generally  cultivated. 

In  some  sections  that  are  annually  submerged,  especially  on  the  areas 
bordering  on  the  St.  Joseph  and  Gieur  d'Alene  rivers,  sedges  become 
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importaut  hay  material.    The  kinds  which  are  most  commonly  utilized 
for  this  piiri>ose  are: 

Carex  ntriculata  minor  Boott,  Carex  nndaia  W.  lioott,  Varex  stlpaia  Muhl.,  Carex 
canescena  oretjana  Bailey,  all  of  wliirh  are  very  a1)nn<l:uit.  Others  not  so  com- 
mon are:  Carex  f estiva  atricta  Bailey,  Carex  siraminea  Willd.,  Carex  feftiiva  Dewey, 
Carex  pratensia  Drejer. 

Carex  geyeri  Boott.  Furnishes  more  forage  in  its  fresh  state  than  any  other  of  the 
sedges.  It  is  extremely  i>lentifnl  everywhere  in  dry  soil.  It  has  an  extensive 
altitadinal  range,  being  found  in  the  y<'llow  pine  forest  at  650  meters  (2,100 
feet)  altitude  and  on  the  summit  of  the  highest  ridges  at  2,100  meters  (6,900 
feet).  It  is  of  general  occurrence  throughout  the  region  and  is  readily  eaten 
by  all  kinds  of  stock. 

NATIVE  POOD  PLANTS. 

The  native  food  plants  are  few.  The  paucity  of  plants  suitable  for 
homan  food  is  one  of  the  most  remarkable  circumstancfos  in  a  region 
which  supports  such  vast  quantities  of  vegetation  as  does  this  in  its 
forest  covering.  Probably,  for  this  reason  mainly,  it  contained  only  a 
small  aboriginal  population,  and  the  only  localities  in  which  there 
appear  to  have  been  permanent  settlements  of  the  Indians  were  in  the 
slack-water  portion  of  the  Ca^ur  d'Alene — possibly  some  existed  in  the 
lower  valley  of  the  St.  Joseph.  The  rest  of  the  country  was  visited 
by  them  only  in  their  migratory  summer  and  fall  excursions  in  pursuit 
of  game  and  fish,  with  which  the  St.  Mary  and  St.  Joseph  valleys 
formerly  abounded. 

The  most  valuable  food  plant  in  the  dietary  of  the  Cceur  d'Alene 
Indians  was  undoubtedly  the  camass  (Camassia  esculenta),  a  plant 
belonging  to  the  lily  family,  therefore  related  to  the  onion,  but  lacking 
all  trace  of  alliaceous  llavor  and  smell.  The  esculent  i)art  of  the  plant 
is  the  bulb,  which  in  the  fresh  state  is  of  an  obhmg  shape,  seldom  more 
than  2.5  cm.  (1  inch)  in  diameter  and  4  cm.  (IJ  inches)  long.  It  is 
mucilaginous  and  possesses  very  little,  if  any,  definite  flavor.  The 
flowers  are  bright  or  deep  blue,  and  a  camass  meadow  in  full  bloom,  seen 
from  an  elevation,  gives  the  impression  that  one  is  looking  at  a  body  of 
very  clear  water  reflecting  a  cloudless  sky.  The  h)wer  portion  of  the 
valley  of  the  St.  Josei)h,  and  in  particular  that  of  the  St.  Mary  and  its 
tributaries,  were,  before  the  advent  of  settlements,  among  the  classic 
camass  grounds  of  the  CoMir  d'AUMies.  Here  the  tribe  came  in  large 
numbers  each  summer  to  dig  the  root  and  to  hunt  the  deer  and  elk, 
which  roamed  by  the  thousand  in  the  surrounding  forest,  and  to  catch 
the  trout,  with  which  the  streams  teemed.  Every  meadow  was  a  camass 
field.  The  plant  was  so  i)lentiful  in  many  places  that  it  is  no  (exagger- 
ation to  say  that  in  the  upi)er  St.  Mary  basin  nnne  than  one-half  of 
the  total  herbaceous  vegetation  in  the  lowlands  was  composed  of  this 
one  species.  With  the  advance  of  settlements  came  the  utilization  of 
the  camass  fields  as  hay  nieatlows.  This  ended  the  existen<*e  of  the 
planti  except  as  a  weed  in  the  farmers'  liehls,  and  the  camass  digging  in 
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the  Cceur  d'Alene  basins,  like  the  game,  is  now  a  thing  of  the  past. 
Strangely  enough,  the  plant  seems  to  have  been  entirely  absent  from 
the  Xorth  Fork  areas,  at  least  I  do  not  know  of  a  single  locality  where 
it  occurs. 

Two  species  of  lichens,  Alectoria  fremontii  and  Alectoria  ochroleuca^ 
])rincij)ally  the  form  sarmentosa  of  the  latter  species,  were  eaten  by  the 
C(Pur  d- Alene  tribe.  Both  are  extremely  plentiful  at  all  elevations. 
Boiled,  or  rather  baked,  in  which  latter  condition  they  were  mainly 
used,  together  with  venison,  they  become  somewhat  gelatinous  in  their 
consistency  and  lose  the  bitter  taste  which  they  possess  in  a  fresh 
state. 

Of  fruits,  they  had  huckleberries  (  Vacci7iium  myrtilloides  principally), 
raspberries  (Rubns  leucodermis  and  R,  strigosuH)^  blackberries  {Rubus 
ursinus  or  riiifolius)^  and  service  berries  {Amelanchier  alnifolia). 
These  fruits  are  gathered  and  used  at  the  present  time  by  the  white 
settlers,  but  none  are  abundant  in  the  region  except  the  huckleberries 
and  service  berries,  and  these  not  every  year.  The  Coeur  d' Alene 
Indians  draw  no  more  native  plant  foods  from  these  mountains.  They 
are  now  mostly  farmers,  have  large  and  fairly  well  cultivated  ranches, 
and  find  in  the  raising  of  the  cereals  and  vegetables  of  civilization  a 
far  more  bountiful  supi)ly  of  food,  and  much  more  palatable  withal,  than 
they  ever  obtained  from  the  laboriously  gathered  camass  of  their 
mountain  meadows. 

UTILIZATION  OP  'WATER  SUPPLY. 

Owing  to  the  large  annual  precipitation,  the  region  is  abundantly 
watered.  Th(».  lateral  ravines  which  supply  the  main  streams  carry 
water  throughout  the  year  with  but  few  exceptions.  The  annual 
freshets  are  usually  at  their  height  in  the  latter  part  of  May  or  early 
I)art  of  June,  and  the  volume  of  water  then  depends  upon  the  winter's 
snowfall,  the  amount  of  rain  which  has  fallen  and  been  absorbed, by 
the  snow  in  the  high  elevations  during  the  chinook  storms  of  spring, 
and  the  suddenness  with  which  the  whole  mass  melts.  It  is  a  notice- 
able fact  that  more  severe  freshets  are  recorded  in  later  years  than  was 
the  case  at  an  earlier  date.  In  the  report  of  Capt.  John  Mullan  upon 
the  building  of  thG  military  roiul  it  is  stilted '  that  "the  highest  water 
mark  seen  was  only  ;i  feet  above  its  usual  level."  This  was  in  1861 
and  in  the  South  Fork  valley.  There  are  water  marks  now  in  the 
central  part  of  the  valley  at  the  old  mission  which  show  a  rise  of  over 
0  meters  (19.6  feet)  above  the  usual  level,  and  in  the  upper  or  canyon 
l)art  of  the  South  Fork,  2.5  meters  (8.2  feet).  Per  contra,  the  streams 
are  decidetlly  lower  in  their  fall  and  winter  stage  than  formerly.  The 
cause  lies  probably  in  the  removal  of  the  timber.     When  the  builders 
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of  the  Mnllan  road  first  came  into  the  country  the  forest  was  in  the 
main  intact.  The  extreme  rise  in  the  St.  Mary  and  the  North  Fork 
aeldom  exceeds  2  or  2.5  meters  ((},5  to  8.2  feet). 

The  principal  applications  of  the  water  in  the  streams,  not  consider- 
ing the  item  of  navigation,  are  in  the  mining  and  lumbering  indus- 
tries, such  as  furnishing  motive  power  for  ore -concentrating  plants 
and  sawmills,  and  means  for  logging,  x>lacer  mining,  and  irrigation. 
The  principal  streams  whose  waters  are  used  by  the  concentrating 
plants  are  the  South  Fork  and  Canyon  Creek,  one  of  its  feeders. 
Part  of  the  water  appropriated  by  them  furnishes  motive  i)ower; 
part  of  it  is  employed  to  effect  the  separation  of  the  metallic  part 
of  the  ores  from  the  lighter  gangue.  After  it  is  used  the  water  is 
of  course  returned  to  its  channel.  It  is  then  heavily  charged  ^^ith 
the  siliceous  slimes  derived  from  the  crushed  gangue  of  tlie  ore, 
and  more  or  less  of  the  metallic  elements  which  the  concentrating 
machinery  failed  to  save,  such  as  the  sulphides  of  lead,  iron,  antimony, 
zinc,  and  arsenic  in  various  combinations.  The  color  of  the  slime-laden 
water  is  a  dirty  gray,  and  the  particles  held  in  suspension  are  deposited 
along  its  course.  Undoubtedly  some  of  the  metallic  elements  enter  into 
the  water  in  a  state  of  solution  after  exposure  to  the  action  of  moisture 
and  air.  After  passing  through  these  establishments  the  water  is  unfit 
for  either  drinking  or  irrigation  purposes.  Most  of  the  matter  held  in 
suspension  is  deposited  in  the  calm  slack- water  i)ortion  and  little,  if  any, 
reaches  Lake  Ccpur  d'Alene.  So  far  as  I  know,  no  deleterious  substance 
attributable  to  the  concentrators  has  been  detected  in  the  Sx>okane 
Biver.  As  the  water  supply  of  the  city  of  Spokane  is  taken  from  this 
river,  the  question  whether  any  of  the  slimes  suspended  or  dissolved 
pass  through  Lake  Cceur  d'Alene  into  the  Spokane  is  of  some  importance. 

MILLING  AND  LOGGING. 

The  water  is  little,  if  at  all,  used  as  motive  power  for  the  sawmills  at  the 
present  time.     Steam  is  now  very  generally  employed  for  this  pur]>ose. 

For  logging,  the  North  Fork,  C(rur  d'Alene,  St.  Joseph,  and  Lake 
CoBur  d'Alene  are  utilized.  The  stage  of  water  does  not  i>ermit  general 
driving  in  the  North  Fork  and  up]>er  and  middle  St.  Joseph  above  the 
head  of  navigation  except  during  and  for  a  slunt  time  after  the  annual 
freshets.  The  St.  Mary  would  afford  water  high  enough  in  the  spring 
for  this  purpose  were  it  not  for  the  obstruction  of  rocks  and  its  tortuous 
channel  in  the  canyon  where  it  breaks  thnmgh  the  basaltic  outllows. 
This  is  about  (>  or  8  kilometers  (,'5i  to  5  miles)  in  length.  Attemi)ts  have 
been  made  to  pass  logs  through  this  canyon,  but  they  have  always 
failed.  Logs  can  be  floated  down  the  North  Fork  for  a  distance  of  at 
least  80  kilometers  (50  miles)  above  its  mouth  by  taking  advantage  of 
its  highest  stage  of  water.  Two  of  its  tributaries,  the  Little  North 
Fork  and  another  unnamed  stream  of  equal  volume,  have  water  deep 
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enough  for  three  or  four  weeks  each  year  to  serve  the  same  purpose. 
These  waterways  furnish  a  means  to  reacli  most  of  the  heavily  timbered 
districts  of  the  North  Fork  areas,  as  they  head  near  Lake  Pend  Oreille 
and  drain  a  large  part  of  the  basin. 


MINING 


T. 


The  area  devoted  to  ])lacer  mining  lies  in  the  southeastern  jmrt  of 
the  North  Fork  basin,  and  it  is  therefore  only  here  that  tlie  waters  are 
utilized  for  this  purpose.  Owing  to  the  fact  that  the  channel  of  this 
stream  lies  so  much  nearer  the  eastern  rim  of  the  basin  than  the  west- 
ern, it  follows  that  the  tributaries  putting  in  from  the  main  range  of 
the  Bitter  Roots  are  all  short  and  carry  only  a  small  volume  of  water. 
Added  to  this  is  the  circumstance  that  the  bottoms  of  many  are  tilled 
above  the  bed  rock  to  a  very  considerable  depth  with  masses  of  gravel 
and  bowlders,  which  permit  the  stream  of  water,  small  in  the  fall,  to 
sink  beneath  the  surface.  The  quantity  of  water  is  therefore  in  many 
places  insufficient  for  the  placer  miners  in  the  autumn,  and  compels 
them  to  suspend  operations  earlier  in  the  season  than  they  otherwise 
would. 

IRRIGATION. 

Very  little  of  the  water  is  used  for  irrigation.  The  insignificant 
area  of  irrigated  lands  lies  almost  wholly  in  the  South  Fork  valley. 
Water  is  obtained  from  the  small  laterals  which  are  not  used  for  mining 
purposes  and  are  therefore  clear  and  uucontaminated.  So  long  as  the 
bottom  lands  furnish  most  of  the  agricultural  areas,  irrigation  will  be 
dispensed  with  whenever  i)ossible.  When  the  forest  is  cleared  away 
from  the  bench  lands  and  they  are  put  under  the  plow,  the  necessity 
of  irrigation  will  be  felt.  Lands  in  the  Cteur  d'Alenes  from  which  the 
forest  has  been  cleared  become  very  dry  notwithstanding  the  large 
annual  i^recipitation.  This  happens  even  in  case  of  swampy  ground, 
if  it  lies  above  the  level  of  a  running  stream.  The  soil  does  not  retain 
moisture  long  owing  to  its  largely  siliceous  nature.  The  small  side 
ravines  will  furnish  an  easy  means  of  irrigating  the  bench  lands  so  long 
as  the  forest  at  their  sources  is  not  cut  oft".  When  that  is  done,  the 
streams  will  be  dry  during  the  growing  season,  when  most  needed,  and 
water  must  then  be  elevated  from  the  main  streams  or  brought  in 
ditches  or  tlumes  from  their  higher  levels. 

One  problem  connected  with  the  water  supply  of  the  Cceur  d'Alenes 
may  be  considered  here.  It  is  the  possibility  of  utilizing  the  streams 
or  the  stored-up  water  in  Lake  Co»ur  d'Alene  for  irrigation  purposes 
on  the  semiarid  lands  of  the  i)]ains  of  the  Columbia.  In  a  general 
way  it  may  be  said  that  this  is  feasible  to  some  extent.  The  physical 
difficulties,  liowever,  are  so  many  and  so  great  and  the  financial  suc- 
cess of  an  undertaking  of  this  sort  so  problematical  that  neither  pri- 
vate individuals  nor  tiie  General  (rovernment  are  likely  to  engage  in 
any  scheme  of  this  kind  for  a  long  time  to  come,  if  ever. 
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In  the  remarks  presented  in  this  report  upon  the  configuration  of  the 
Coeur  (i'Alenes  it  has  been  seen  that  the  whole  area  is  contained  in  an 
inclosed  triangle,  with  an  opening  that  permits  the  drainage  to  flow 
into  one  of  the  direct  tributaries  of  the  Cohimbia,  and  that  Laiie  Cceur 
d'Alene,  into  which  all  the  waters  of  the  Coeur  d'Alene  basins  are 
poured,  is  situated  in  this  opening  or  gap.  Now,  if  we  desire  to  take 
the  waters  of  this  region  and  conduct  them  upon  the  plains  for  irriga- 
tion ]>urposes  we  are  limited  to  two  courses.  One  is  to  divert  the 
rivers,  before  they  enter  into  Lake  Cceur  d'Alene,  through  artificial 
channels  into  the  plains  areas,  the  other  is  to  take  the  water  directly 
from  the  lake.  In  either  case  the  ultimate  outlet  must  be  through  the 
natural  gap  in  the  Ccvur  d'Alene  triangle,  for  there  is  no  place  where 
an  excavation  through  the  inclosing  ridges  can  be  made  at  the  proper 
level. 

At  the  outset  we  are  confronted  by  the  prime  diflBculty  of  the  under- 
taking. The  surface  level  of  tbe  water  in  Lake  Coeur  d'Alene  in  its 
medium  stage  is  given  by  various  authorities  at  655  meters  (2,148  feet) 
above  the  sea.  Now,  the  plains  region  of  the  Columbia  Kiver  basin  is 
very  far  from  being  a  level  expanse.  On  the  contrary,  it  is  a  very 
undulating  region,  with  a  sort  of  crest  line  that  Stretches  from  the 
northwest  to  the  southeast.  The  course  of  this  is  tortuous  and  lies 
nearer  to  the  verge  of  the  eastern  slope  than  the  western,  making  that 
by  so  much  the  shorter.  Both  the  eastern  and  western  slopes  are 
intersected  by  a  great  number  of  rocky  canyons,  the  Coulees.  The 
crest  line  exceeds  in  many  places  910  meters  (♦S,000  feet),  and  a  great 
deal  of  the  eastern  slope  will  average  not  less  th^n  720  meters  (2,350 
feet),  excluding  the  stream  valleys.  To  bring  the  water  of  Lake  Coeur 
d'Alene  to  this  plateau  at  the  necessary  height  to  irrigate  the  uplands, 
which  have  most  need  of  it,  would  necessitate  a  dam  sufficiently  high 
to  raise. the  water  level  in  the  lake  more  than  60  meters  (184  feet)  above 
where  it  stands  now.  Even  then  it  would  not  suffice  to  reach  the 
highest  and  most  arid  lands  of  the  plateau.  Nor  would  the  difficulties 
of  the  work  end  here.  The  contour  line  which  joined  the  raised  level 
of  Lake  C(i*ur  d'Alene  and  the  plains  would  be  exceedingly  tortuons. 
To  conduct  the  water  along  this  level,  miles  of  rock  cutting  or  bigh 
aqueducts  would  be  required. 

Another  plan  is  presented,  that  of  taking  the  water  from  one  of  the 
rivers  which  empty  into  Lake  Ccinir  d'Alene.  Each  of  these  has  a 
long  slack-water  jmrtion  nearly  at  lake  level.  To  obtain  sufficient  head 
we  should  be  compelled  to  go  far  above  tbis  portion  of  the  rivers. 
Omitting  all  considerations  regarding  the  riparian  rights  of  owners  of 
property  below  the  ]>oint  from  which  the  water  was  taken,  we  will  con- 
fine ourselves  to  the  physical  features.  To  obtain  the  elevation  of  720 
meters  (2,362  feet)  without  a  dam  would  necessitate  going  up  the  valley 
of  the  South  Fork  a  distance  of  20  kilometers  (13  miles)  above  the 
slack  water.    The  configuration  of  the  country  is  such  that  it  would 
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be  necessary  to  carry  the  flume  or  channel  conveying  the  water  along 
the  valley  of  the  South  Fork  and  around  the  east  shore  of  Lake  Cceur 
d'Alene.  This  would  involve  the  construction  of  hundreds  of  miles  of 
conduits  if  the  contour  line  was  followed.  At  this  point  in  the  river  we 
should  have  the  slimy  water  delivered  from  the  concentrators,  which  is 
wholly  unfit  for  irrigation  purposes  while  charged  with  siliceous  and 
metallic  elements.  The  waters  of  the  North  Fork  would  not  be  open 
to  this  objection,  but  the  conduits  necessary  would  not  be  shorter. 
The  same  difficulty  applies  with  added  force  to  the  St.  Joseph,  as  the 
length  of  the  necessary  water  channels  would  be  even  greater. 

The  waters  of  Lake  Cceur  d'Alene  can  be  utilized  in  a  limited  way 
for  irrigation  purposes.  It  is  within  a  reasonable  range  of  possibilities 
to  dam  the  lake  at  Post  Falls,  and  raise  its  waters  suflBciently  to  irri- 
gate a  large  portion  of  the  immediate  valley  of  the  Spokane  River. 
But  a  dam  high  enough  to  hold  back  a  sufficiency  of  the  suri)lus 
water  of  the  spring  freshets  that  the  summer  stage  in  the  river  below 
would  be  high  enough  to  maintain  the  water  power  at  Spokane  would 
submerge  permanently  all  the  land  which  adjoins  the  slack-water  por- 
tion of  the  Ca»ur  d'Alene,  St.  Joseph,  and  St.  Mary  rivers,  besides  a 
large  quantity  abutting  upon  the  shores  of  Lake  Coeur  d'Alene.  Tlie 
quantity  of  land  which  could  be  irrigated  from  this  source  would  be 
relatively  small.  Only  the  lower  benches  along  the  Spokane  could  be 
reached;  the  upper  are  from  30  to  150  meters  (98  to  490  feet)  above  the 
lake.  For  the  same  reason  any  scheme  to  take  water  directly  from  any 
of  the  Ctt'ur  d'Alene  streams  to  irrigate  the  lands  of  the  Spokane  valley 
would  not  be  a  financial  success. 

FOREST  RESOURCES. 

The  C(pur  d'Alene  basins  are  or,  perhaps  more  properly,  have  been 
a  densely  forest- covered  region.  The  humidity  of  the  climate  and  the 
great  depth  to  which  the  zone  of  decomposition  of  the  rocks  has  extended 
have  combined  to  favor  a  surprisingly  great  development  of  the  forest 
part  of  the  flora.  The  growth  of  timber  is  by  no  means  uniform  through- 
out the  region.  Many  agencies  have  oi)erated  and  are  still  active  to 
produce  i>resent  conditions,  which  will  be  considered  under  the  head  of 
"Forest  (Instruction." 

At  the  present  time  the  areas  which  have  the  heaviest  stand  of  living 
timber  are  the  central  portions  of  the  St.  Mary  and  St.  Josei)h  valleys, 
the  valleys  of  the  various  forks  of  the  St.  Joseph,  and  the  western 
region  of  the  North  Fork  basin.  The  density  of  the  forest  varies  with 
its  position  as  regards  elevation  and  exposure.  It  is  far  heavier  in  the 
bottom  lands  and  on  the  mountain  sides  where  the  angle  of  the  slopes 
does  not  exceed  »S5o  nor  the  elevation  1,250  meters  (4,100  feet)  than  else- 
where. The  northern  faces  of  the  ridges  have  also  invariably  a  thicker 
stand  of  trees  than  any  of  the  others,  provided  the  slope  is  not  too  great. 
The  sides  fronting  the  west  come  next,  then  those  that  face  the  east, 
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lastly  the  southern  exposures,  which  are  very  often  grassy  and  have 
only  scattered  trees,  especially  at  high  altitudes. 

Of  the  two  great  classes  of  trees  which  make  up  our  northern  forests 
on  the  Pacific  Slope  the  conifers  are  by  far  the  most  abundantly  repre- 
sented in  point  of  individuals.  They  are  also  of  the  greater  economic 
importance.  The  deciduous  trees  are  the  most  numerous  as  to  species, 
but  form  only  an  inconsiderable  quantity  in  the  forest  growth,  and  their 
commercial  importance  is  as  yet  practically  none. 

There  are  of  the  conifers  15  well-defined  species.  They  are  distributed 
among  the  various  genera  as  follows:  i^ines,  4  or  possibly  5;  spruces,  1 ; 
firs,  2;  larches,  1;  hemlock  spruces,  1;  arbor  vitals,  1;  hemlocks,  2; 
yews,  1;  junipers,  2.  Thirteen  among  the  15  always  attain  the  stature 
of  trees.  One,  the  yew,  is  sometimes  a  tree,  sometimes  a  trailing  shrub. 
Another,  the  alpine  juniper,  is  always  a  low,  spreading  shrub.  One, 
the  Western  tamarack,  is  deciduous,  shedding  the  leaves  of  the  season 
in  late  autumn,  October  and  November.    The  others  are  evergreen. 

All  the  species  are  of  wide  range,  occurring  generally  throughout  the 
forests  of  the  Pacific  Slope  above  the  northern  boundary  of  California. 
It  is  uncertain  how  many  of  them  range  far  enough  east  to  enter  the 
llocky  Mountain  region  proper.  I  am  inclined  to  think  that  they  all  do, 
with  the  possible  exception  of  the  yew. 

The  conifers  are  as  follows : 

Pines. — YeHow  or  biiU  ])iiie  {Pinus ponderosa),  white  pine  {Pinus  monticoH),  black 
pine  {Pinus  murrayana)f  white-barked  pine  (Piniis  albicauJis). 

Spruces. — Engelmann  spruce  (Picea  engelmanni). 

Firs. — White  fir  {Abies  concolor)^  subalplne  tir  (Abies  lasiocarpa). 

Larches. — Tamarack  or  Western  larch  (Larix  occidentaUs). 

Hemlock  spruces, — Hemlock  spruce,  Douglas  spruce,  Oregon  fir,  red  fir,  etc.  (Pscm- 
dotsuga  taxifoHa). 

Arbor  viUes. — Cedar  ( Thuja  plicata). 

Hemilocks. — Patton  hemlock  (7'«i/<7a  j^a^/o/n'aita),  Mcrtens  hemlock  {Tsuga  meriensi- 
ana). 

Yews. — Short-leaved  yew  {Taxus  brerifoUa). 

Junipers. — Ked  cedar  (Juniper us  rirginianajy  mountain  Juniper  {Juniper us  nana). 

YELLOW    PINE. 
Pinus  pondi'voHa  Dougl. 

The  yellow  or  bull  pine  stands  at  the  head  of  the  list  of  the  Ca»ur 
d'Alene  trees  as  the  most  generally  useful.  It  furnishes  ])robably  not 
less  than  four-fifths  of  all  the  sawed  lumber  of  the  region.  It  is  found 
in  all  the  larger  valleys,  in  the  bottoms  and  ou  the  bench  lands  and  the 
slopes  of  the  abutting  simu*8.  The  mean  elevation  of  its  extreme  alti- 
tudinal  raAge  is  1,250  meters  (4,100  feet).  In  some  localities  a  few 
trees  will  be  found  as  high  as  1,500  meters  (4,0(M)  feet),  and  in  some 
places  it  falls  for  short  of  its  mean  range.  This  is  api)arently  due  to 
difference  in  precipitation,  for  the  capacity  of  the  yellow  i)ine  to  endure 
great  atmospheric  humidity  is  decidedly  limited.  The  zone  of  its 
7203— No.  1 1 
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greatest  density  lies  between  650  and  850  meters  (2,100  and  2,800  feet) 
elevation.  Although  of  wide  distribution,  it  is  far  from  equally  abun- 
dant in  all  localities.  In  the  St.  Mary  valley  it  is  especially  plentiful 
in  the  basaltic  region,  both  along  the  main  stream  and  its  tributaries. 
Above  these  areas  it  thins  out  rapidly,  and  ceases  almost  entirely  at  a 
distance  of  about  52  kilometers  (32  miles)  from  the  confluence  of  this 
river  with  the  St.  Joseph.  The  line  of  demarkation  is  quite  sharply 
drawn,  and  is  clearly  due  to  a  greater  humidity  than  is  compatible  with 
the  proper  growth  of  the  tree.  In  the  St.  Joseph  valley  the  species 
extends  a  distance  of  above  80  kilometers  (50  miles)  from  its  outlet  into 
Lake  Coeur  d'Alene.  Around  this  lake  and  on  the  low,  broken  country 
which  extends  from  this  point  to  the  northeast  and  southeast  until  it 
joins  the  valley  of  the  Coeur  d'Alene  the  tree  is  more  plentiful  than 
elsewhere.  It  follows  up  the  valley  of  the  South  Fork  to  the  foot  of 
the  main  divide  of  the  Bitter  Eoots,  but  in  the  upper  or  canyon  part  of 
the  valley  it  is  almost  wholly  confined  to  the  mountain  slopes  which 
have  a  southern  exposure. 

In  the  North  Fork  basin  the  tree  occurs  on  all  the  more  rocky  and 
open  hillsides  in  the  eastern  part  which  face  the  south.  In  the  large 
interior  and  western  portions  of  this  area  the  species  is  nearly  absent. 
Now  and  then  a  few  individuals  of  mature  age  are  seen  on  some  bare, 
rocky  point  of  a  projecting  spur,  but  their  numbers  are  very  small  and 
I  have  never  known  any  of  them  to  produce  cones. 

The  yellow  pine  in  the  Coeur  d'Alenes  varies  in  height  from  30  to  65 
meters  (98  to  213  feet),  ranging  in  diameter  up  to  1.5  meters  (4.9  feet). 
The  largest  diameter  which  has  come  under  my  observation  was  2.3 
meters  (7.5  feet);  a  fair  average  is  1  meter  (3.3  feet).  The  species  may 
be  considered  as  mature  at  150  years  of  age.  At  a  certain  period  in 
its  existence  the  tree  ceases  to  grow  in  height.  This  is  marked  by  the 
loss  of  the  leader,  which  begins  to  fork  and  branch  out  in  a  horizontal 
manner.  Thenceforth  it  only  increases  its  diameter,  and  the  process 
is  a  slow  one.  In  trees  200  years  old  and  upward  the  annual  rings 
for  a  distance  of  7  cm.  (2.5  inches)  or  more  from  the  periphery  will 
often  not  average  more  than  1  mm.  (o\  inch)  ap<art.  The  age  at  which 
the  species  ceases  to  grow  in  height  varies  with  the  individuals  and 
the  conditions  under  which  they  are  i)laced  as  regards  soil,  humidity, 
and  elevation.  I  should  consider  150  years  ah  average  age.  The  sap- 
wood  of  the  tree  is  white,  almost  free  from  resin,  and  constitutes  fiom 
one-third  in  young  trees  to  one-sixth  or  one-eighth  in  old  of  the  total 
diameter.  It  is  not  durable  if  subjected  to  alternate  wet  and  dry  con- 
ditions. In  sawing,  the  larger  jiart  of  this  is  slabbed.  The  heartwood 
is  of  a  yellowish  color,  and  is  always  more  or  less  resinous,  s(mietinies 
exceedingly  so.  It  is  very  durable,  but  objectionable  and  not  lit  to 
use  for  many  i)urposes  on  account  of  the  (luantity  of  resin  with  which 
it  is  charged.  The  tree  would  doubtless  furnish  a  superior  article  of 
tar,  esi)ecially  the  roots,  many  of  which  in  dry  soils  are  so  highly 
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resiniferons  that  the  woody  structure  is  almost  obliterated  and  they 
resemble  lumps  of  resin.  The  tree  furnishes  a  fair  fuel  and  is  largely 
utilized  for  this  purpose.  The  specific  gravity  of  the  wood  is  only  a 
little  less  than  that  of  water,  but  unless  the  logs  are  heavily  charged 
with  resin  they  always  float.  Xone  of  the  other  C(i»ur  d'Alene  lumber 
trees  grow  in  as  accessible  i)laces  as  this,  and  it  is  therefore  a  conspicu- 
ous mark  for  the  woodman's  ax. 

WHITE   PINE. 
I'inua  monticola  Doagl. 

The  white  pine,  as  it  is  commonly  called,  comes  next  on  the  list  of  the 
useful  pines  of  the  region.  It  is  very  much  more  abundant  than  the 
yellow  pine,  but  as  it  grows  in  places  more  difficult  of  access  is  not  so 
generally  converted  into  lumber. 

When  obtainable,  tlie  tree  is  sawed  into  lumber  which  is  used  for  all 
purposes.  Owing  to  its  freedom  from  resin  it  is  suitable  in  many  places 
where  the  yellow  pine  is  not.  For  this  reason  it  is  rarely  employed  as 
rough  lumber.  It  commands  a  very  much  higher  price  than  the  lum- 
ber from  the  yellow  pine,  the  difference  being  as  much  as  three  to  one, 
and  even  more,  according  to  distance.  It  is  often  made  into  shingles 
which  are  of  a  superior  quality.  The  sapwood  is  white  and  moderately 
durable.  It  varies  from  one- third  to  one-fifth  (according  to  age)  of  the 
total  diameter.  The  heartwood  is  white,  with  a  tinge  of  yellowish 
brown,  and  when  it  seasons  it  acquires  a  somewhat  satiny  feel  and 
luster.  Neither  the  sapwood  nor  the  heartwood  is  resinous  except 
sometimes  a  narrow  zone  of  wood  around  the  very  core.  The  green 
logs  are  very  liable  to  the  attack  of  a  longicorn  beetle,  whicli  begins  to 
bore  holes  in  the  sa]>wood  as  soon  as  the  tree  is  felled,  except  in  winter, 
and  deposits  its  eggs,  wliich  soon  hatch  out  into  burrowing  larva\  The 
tree  is  also  very  susceptible  to  the  attack  of  various  fungi,  which  often 
destroy  every  individual  over  large  areas. 

The  range  of  the  species  is  universal  throughout  the  Ca^ir  d'Alenes, 
but  it  only  becomes  of  a  sufficient  size  to  be  made  into  saw  logs  on 
areas  where  there  is  a  plentiful  supply  of  moisture.  It  will  grow  on 
tolerably  well-drained  slopes,  but  does  not  acciuire  any  considerable 
size.  The  largest  an<l  best  bodies  of  timber  of  the  species  are  found 
on  the  area  which  lies  between  the  St.  Joseph  and  the  St.  Mary  rivers, 
from  the  junction  of  the  two  streams  to  the  northern  slopes  of  the  Elk 
Bange;  along  the  central  portionsof  the  forks  of  the  St.  »Joseph;  in  the 
region  which  lies  directly  to  the  south  of  the  Santianne  valley,  and  in 
that  which  is  situated  between  the  head  waters  of  the  St.  Mary  and 
the  Potlatch.  The  greatest,  however,  is  found  in  the  unburned  region 
along  the  North  I'ork  and  in  the  western  and  central  areas  of  this 
basin.  The  mean  extreme  altitudinal  range  of  the  species  is  about 
1,500  meters  (4,900  feet).  The  zone  of  greatest  density  lies  between 
760  and  1,2(M)  nieters  (2JA)i)  and  :i,lM)0  fevt).  The  height  of  the  appn»xi- 
mately  mature  tree  is  fron)  <)0  to  00  meters  (100  to  290  feet),  with  a 
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diameter  of  1  to  2  meters  (3.3  to  6.5  feet),  which  is  only  rarely  exceeded. 
The  average  is  about  1.2  meters  (4.9  feet)  for  individuals  of  above 
height.  The  crown  is  about  two-thirds  the  total  length  of  the  tree, 
sometimes  not  more  than  one-third  or  one-fourth,  with  remarkably  short 
and  few  branches.  The  tree  is  of  indefinite  growth — at  least  I  have 
never  seen  one  without  a  leader,  no  matter  how  old,  unless  it  had  acci- 
dentally become  broken.  When  young  the  tree  is  a  rapid  grower. 
After  100  to  150  years  the  annual  growth  becomes  slow.  It  begins  to 
furnish  prime  lumber  when  about  180  years  of  age.  Like  the  yellow 
pine,  it  sets  cones  in  abundance,  and  there  are  always  a  multitude  of 
young  trees  with  the  old  ones.    The  fuel  from  it  is  of  indiiferent  quality. 

BLACK  PINE. 
PinuH  murrayana  Balfoar. 

The  black  pine  is  found  throughout  the  whole  region  of  the  Cceur 
d'Alenes.  It  is  unfit  for  lumber,  and  is  therefore  mainly  utilized  as  fuel. 
It  grows  tall  and  slender,  and  is  converted  into  fence  rails,  etc.,  in  many 
localities.  There  are  two  varieties  of  it.  One  is  the  prevailing  form 
at  low  elevations,  the  other  grows  mainly  at  the  higher  altitudes.  The 
lowlands  variety  is  marked  by  its  d waifed  stature,  which  seldom  exceeds 
15  meters  (50  feet),  low  and  widely  branched  crown,  and  coarsely  fis- 
sured bla<!k  bark.  This  form  approaches  the  black  pine  of  the  Wash- 
ington coast,  Pintcs  contorta^  of  which  it  may  possibly  be  a  variety 
rather  than  of  Finm  murrayana.  The  typical  form  of  the  present 
species  is  strictly  limited  in  its  range  to  the  mountain  slopes  and  wet 
meadows  in  the  upper  river  basins.  It  has  a  comparatively  narrow 
crown  and  a  smoothish,  brownish  bark,  and  grows  from  20  to  40  meters 
(65  to  130  feet)  in  height,  and  up  to  50  cm.  (1.6  feet)  in  diameter  in  favor- 
able situations.  Its  range  extends  to  elevations  of  1,600  meters  (5,200 
feet).    The  character  of  the  wood  is  similar  in  both  forms. 

WHITE-BARKED   PINE. 
Pinus  albicauUa  Engelm. 

This  is  a  species  strictly  limited  both  in  its  altitudinal  and  regional 
range,  and  is  but  little  known  or  noticed  by  the  people  of  the  Ccjeur 
d'Alenes.  Within  our  limits  it  was  more  or  less  abundant  on  all  ridges 
having  a  greater  elevation  than  1,650  meters  (5,400  feet),  with  the 
exception  of  the  central  and  western  areas  of  the  North  Fork  basin, 
where  it  was  not  seen.  It  is  especially  plentiful  on  the  divide  between 
the  Clearwater  and  tlie  St.  Joseph,  on  the  high  ridges  which  separate 
the  latter  stream  from  tlie  C<eur  d'Alene  Kiver,  and  along  the  main 
range  of  tl.e  Bitter  Eoots  south  from  Stevens  Peak.  Its  extreme  alti- 
tudinal range  is  not  known.  It  is  found  as  large  and  robust  at  the 
highest  eUnations,  2,160  meters  (7,100  feet),  as  it  is  at  points  500 
meters  (1,6(H)  feet)  lower.     The  tree  attains  a  height  of  20  meters  (65 
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feet)  and  a  diameter  of  1.2  meters  (4.0  feet),  more  commonly  40  to  55 
cm.  (1.3  to  1.8  feet).  The  crown  is  very  large  and  spreading,  and  occu- 
pies about  two-thirds  of  the  entire  height.  Very  frequently  tlm  tree 
begins  to  brancli  immediately  at  the  ground.  The  crown  is  rarely  sym- 
metrical. Tlie  branches  are  crooked  and  gnarled  and  bent  in  all  direxj- 
tions.  The  wood  is  white,  moderately  dense,  and  resinous.  No  use  is 
made  of  the  si)ecies. 

The  impression  one  receives  from  the  general  appe.arance  of  the  tree 
in  this  region  is  that  the  species  is  in  the  process  of  extinction.  Cone- 
bearing  individuals  are  very  rare.  Among  thousands  of  trees  which  I 
examined  for  the  puii>ose  of  obtaining  cones  1  found  but  a  single  one, 
and  the  remains  of  old  cones  at  the  base  of  the  trees  were  found  but 
rarely.  Few  saplings  were  seen;  nearly  all  the  trees  were  old  ones, 
upward  of  100  and  150  years  of  age. 

Possibly  climatic  changes  are  going  on  which  are  tending  toward 
the  obliteration  of  the  tree  in  the  Cieur  d'Alenes.  These  would  be  less 
humidity  and  a  general  lowering  of  the  mean  temperature,  in  the  spring 
especially,  when  the  young  cones  are  forming.  It  is  a  very  noticeable 
fact  that  the  male  catkins  were  present  in  abundance  in  the  majority  of 
instances,  giving  the  tree  the  appearance  of  a  dioecious  species. 

ENGELMANN   SPRUCE. 
Picea  engelmauni  (Parry)  Kugelm. 

This  is  the  only  representative  of  the  genus  7Vom  known  to  occur  in 
the  Cceur  d'Alenes.  It  is  of  general  range  throughout,  at  elevations  from 
700  to  1,550  meters  (13,300  to  5,100  feet);  the  latter  is  rarely  exceeded. 
Its  principal  habitat  is  in  the  low,  wet  bottoms  of  the  streams,  which  it 
follows  to  their  source  in  the  ridges.  The  localities  in  which  it  reaches 
its  greatest  abundance  and  its  largest  develoi)ment  are  in  the  basin  of 
the  North  Fork.  It  never  forms  pure  growths,  but  is  always  scattered 
among  the  other  conifers.  In  favorable  localities  it  grows  to  a  height 
of  40  to  (K)  meters  (130 1^)  190  feet),  with  a  diameter  of  2  meters  (G.(;  feet) ; 
the  sizes  one  most  frecpiently  sees  are  0.75  to  1  meter  (2.5  to  3.3  feet). 
In  places  where  other  trees  do  not  (Towd  it,  the  outlines  are  exceedingly 
symmetrical,  and  with  the  deep  bluish  green  of  the  leaves  it  is  by  far 
the  most  beautiful  of  the  forest  trees  of  the  (\eur  d'Aleues.  In  such 
places  the  shai)e  of  the  young  individuals,  up  to  the  age  of  50  years  or 
thereabouts,  is  a  i)erf(»ct  cone  from  base  to  summit,  the  branch(\s  com- 
mencing immediately  at  the  ground.  As  tli<»  tree  grows  ohler  the  lower 
limbs  die  off  and  the  symmetry  of  the  whole  is  lost  in  the  formation  of 
the  thick  bole.  The  crown  is  seldom  less  than  two-thirds  of  the  height, 
more  frequently  as  much  as  thrce-tburths.  The  bran<!hcs  are  long  and 
pendulous  in  old  trees,  but  not  especially  so  in  the  young.  It  is  a  rather 
fast  and  regular  grower  and  appears  to  mature  at  ISO  to  200  years 
of  age. 
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The  wood,  which  is  soft,  white,  free  fromresiD,  and  quite  durable,  has 
a  great  number  of  small  black  knots  embedded  iu  it.  It  is  occasionally 
sawed  into  lumber,  and  would  be  used  much  more  extensively  were  it 
easier  of  access.  There  is  less  sap  in  the  tree  than  in  most  of  the  other 
conifers  of  the  Cceur  d'Aleue  forest,  and  for  this  reason  it  is  fit  for  lum- 
ber at  an  earlier  period.  No  especial  distinction  exists  in  color  or  dura- 
bility between  the  sap  and  heartwood.  The  species  is  often  confounded 
with  the  firs.  It  may  be  readily  known  and  distinguished  from  any  of 
the  firs  of  this  region  by  the  thin,  scaly,  reddish  bark  of  the  mature 
tree,  pungently  pointed  leaves,  long,  sloping  branches,  and  pendulous 
cones.  Our  firs  all  have  upright  cones.  The  hemlocks,  which  have  the 
mature  cones  pendulous,  differ  so  much  in  general  appearance  that  they 
are  not  apt  to  be  mistaken  for  this  spruce  by  anybody. 

AVHITE   FIB. 
Abies  concolor  (Gordon)  Parry. 

A  tree  found  pretty  much  everywhere  in  the  Coeur  d'Alenes.  It 
ranges  from  the  lowest  levels,  where  it  is  always  associated  with  the 
yellow  and  black  pines  and  the  red  fir,  to  elevations  of  1,500  meters 
(5,000  feet),  and  on  the  southern  slopes  of  the  ridges  may  go  consider- 
ably higher.  It  is  equally  at  home  in  the  wet  bottoms  of  the  valleys 
or  on  the  well-drained  slopes  of  the  ridges.  On  the  northern  faces  of 
the  mountains  the  young  growth  frequently  forms  the  densest  of  tliick- 
ets,  not  to  be  penetrated  except  by  a  liberal  use  of  the  ax.  There  are 
two  varieties  of  the  species,  but  not  at  all  distinct  botanically.  One  of 
these  forms  is  of  low  stature,  seldom  exceeding  15  to  20  meters  (50  to 
70  feet)  in  height,  and  30  to  35  cm.  (12  to  14  inches)  in  diameter.  The 
branches  are  long  and  sloping,  and  begin  from  near  the  base.  The 
wood  is  soft,  spongy,  and  worthless.  It  soon  decays  at  the  root,  and, 
outside  the  burned-over  areas,  furnishes  the  largest  percentage  of  the 
woody  debris  that  litters  the  Cceur  d'Alene  forests.  The  other  form 
grows  very  large.  Trees  with  a  height  of  60  to  70  meters  (190  to  220 
feet)  and  a  diameter  of  1.4  meters  (4.0  feet)  are  often  found.  The  proper 
crown  is  about  one-half  of  the  total  length  of  the  tree,  and  the  branches 
are  very  short  and  few,  diverging  at  right  angles.  This  form  is  much 
less  common  than  the  one  previously  mentioned.  It  inhabits  localities 
more  plentitully  supplied  with  moisture,  and  ranges  to  quite  as  high 
an  elevation  as  the  other.  It  is  sometimes  sawed  into  lumber,  and  is 
said  to  produce  a  fair  article.  The  smaller  form  is  not  utilized  for  any 
puri)ose.  It  is  probable  that  it  would  make  excellent  paper  stock. 
Both  forms  produce  cones  rarely  and  but  few  at  a  time.  I  have  never 
seen  more  than  two  cone-bearing  individuals  of  the  larger  variety. 
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SUBALPINE  FIR. 
Abies  laaiocarpa  (Hook.)  Xutt. 

A  tree  of  wide  range  in  the  Cceur  d'Alenes.  It  is  never  wholly 
absent  from  any  i^ortion  of  the  wet  valleys  of  the  interior  basins  and 
extends  up  the  slopes  of  the  ridges  to  the  highest  elevations.  As 
there  is  no  land  higher  than  2,160  meters  (7,080  feet),  it  can  not  be  deter- 
mined what  the  ultimate  altitudinal  limits  of  the  tree  may  be  in  this 
latitude,  but  it  seems  probable  that  the  species  would  be  the  last  at 
timber  line.  In  the  valleys  the  tree  grows  to  a  height  of  20  to  30 
meters  {66  to  98  feet),  with  a  diameter  up  to  50  cm.  (20  inches),  which 
it  rarely  exceeds.  At  elevations  of  1,500  meters  (4,900  feet)  and 
upward  it  seldom  goes  above  18  meters  (60  feet)  in  height  and  30  cm. 
(1  foot)  in  diameter.  On  the  summit  of  the  loftiest  ridges  it  often 
occurs  very  much  dwarfed.  Trees  which  do  not  reach  a  stature  above 
2  to  3  meters  (6.7  to  9.8  feet)  bear  cones  and  show  an  age  of  50  to  60 
years.  This  is  more  due,  however,  to  a  rocky  and  unproductive  soil 
than  to  nearness  of  altitudinal  limits.  The  tree  requires  an  abun- 
dance of  moisture  and  at  low  elevations  a  northern  or  eastern  exposure. 
Given  this,  the  lower  limit  of  its  range  will  be  the  lowest  levels  of  the 
Coeur  d'Alenes,  about  650  meters  (2,100  feet).  In  the  basaltic  areas  of 
the  St.  Mary  and  St.  Joseph  valleys  it  is  frequently  found  associated 
with  a  dense  yellow-pine  forest.  In  the  valleys  the  tree  never  forms  a 
forest  of  pure  growth.  It  is  always  scattered  among  the  other  conifers. 
But  on  the  mountain  slopes  and  summits,  at  1,500  meters  (4,900  feet) 
elevation  and  upward,  there  are  often  large  tracts  where  the  species 
forms  fully  90  per  cent  of  the  forest.  This  is  especially  the  case  on  the 
ridges  of  the  North  Fork  basin.  The  tree  has  alwaj^s  a  large  crown, 
with  rarely  a  clear  trunk,  though  the  branches  for  a  distance  of  5  to  6 
meters  (16  to  20  feet)  from  the  ground  may  be  small  and  dead.  More 
often  they  are  green  ([uite  to  the  ground.  It  is  of  short-lived  growth, 
and  the  large  individuals  are  mostly  rotten  in  the  center.  The  wood 
of  the  tree  when  it  grows  in  the  valleys  is  very  soft  and  sappy  and  of 
no  value,  even  for  fuel.  On  the  ridges,  owing  to  slower  growth,  the 
wood  is  denser  and  contains  less  sap.  If  cut  and  allowed  to  season, 
it  shrinks  and  becomes  so  dense  that  only  with  difficulty  can  a  nail  be 
driven  into  it.  It  can  then  be  used  for  various  purposes,  such  as  tim- 
bering mining  tunnels  and  shafts,  and  is  fully  jis  durable  as  wood  from 
the  yellow  i)ine.  The  bark  of  these  two  species  of  fir  is  abundantly  sup- 
plied with  resin  vesicles,  and  they  are  therefore  commonly  known  as 
balsam  firs.  They  are  frequently  confounded  with  each  other,  but, 
aside  from  other  characters,  they  may  be  readily  separated  by  the 
position  the  vesicles  occupy  in  the  bark.  On  the  white  fir  these  are 
quite  superficial  and  appear  as  raised  blisters,  while  on  the  subalpine 
fir  they  are  sunken,  and  rarely  appear  elevated  above  the  surface  of 
the  bark. 
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TAMARACK. 
Larix  occidental  is  Natt. 

The  only  species  of  deciduous  conifer  in  the  Ooeur  d'Alenes.  It  is 
plentiful  everywhere — in  the  canyons,  on  the  mountain  slopes  and 
summits,  and  even  among  portions  of  the  low-lying  yellow-pine  forest. 
It  is  a  noble  tree  when  seen  in  its  favorite  haunts,  which  are  the  wet, 
gloomy  canyons  of  the  interior  basins,  where  it  often  vies  in  size  with 
the  white  pine.  It  grows  here  to  a  height  of  30  to  60  meters  (100 
to  200  feet),  frequently  with  a  diameter  of  2.4  meters  (8  feet).  The 
crown  is  composed  of  short,  straight  branches,  and  is  about  three- 
fifths  the  total  height  of  the  mature  tree.  The  individuals  that  are 
found  on  lower  levels,  especially  in  the  yellow-pine  forest,  have  a  much 
larger  crown;  often  five-sixths  of  the  entire  length  of  the  tree  is  com- 
posed of  this,  and  the  branches  are  long,  slender,  and  slope  down- 
ward at  a  high  angle.  Its  altitudinal  range  is  between  650  and  1,900 
meters  (2,100  to  6,200  feet),  reaching  its  greatest  size  between  850  and 
1,000  meters  (2,800  and  3,300  feet).  In  its  youth  it  is  a  rapid  grower. 
During  the  first  30  to  40  years  the  spaces  between  the  annual  rings 
will  average  5  mm.  (^  inch)  in  favorable  localities.  As  it  advances  in 
age  the  annual  increase  in  its  diameter  becomes  very  much  less,  until 
at  180  to  200  years  and  upward  there  is  often  not  more  than  0.5  mm. 
{-^Q  inch)  between  the  yearly  layers.  The  sapwood  is  white  and  forms 
but  a  narrow  zone  a  few  centimeters  wide.  The  heartwood  is  of  a  yel- 
lowish or  reddish  tint,  and  is  very  heavy,  full  of  sap,  and  frequently 
seamed  with  long,  wide  gum  cracks.  The  specific  gravity  of  the  wood 
is  slightly  higher  than  that  of  the  yellow  pine,  and  the  logs  often  sink 
when  put  in  water.  To  obviate  this  the  butt  end  is  sawed  off  a  few 
meters  above  the  cut,  or  holes  are  drilled  in  the  logs  and  tightly 
plugged.  It  is  largely  sawed  into  lumber,  which,  however,  is  apt  to 
wear  very  rough  unless  care  is  taken  in  sawing.  It  makes  excellent 
fuel  and  is  one  of  the  two  trees  in  this  region  which  supply  most  of  the 
cross-ties  used  by  the  railroads.  The  fiber  is  short  and  the  tensile 
strength  low;  it  is  therefore,  so  far  as  I  know, never  sawed  into  square 
timber  for  bridges,  beams,  etc. 

HEMLOCK  SPRUCE. 
Pseudotsuga  taxifolia  (Poir.)  Britton. 

The  hemlock  spruce  is,  next  to  the  yellow  pine,  the  most  generally 
useful  of  the  Givnr  d'Alene  conifers.  Both  its  regional  and  altitudinal 
range  are  very  much  greater  than  those  of  the  yellow  pine.  It  is  found 
in  all  portions  of  the  On*ur  d'Alenes,  from  the  lowest  level  to  elevations 
of  2,160  meters  (7,100  feet).  It  is  equally  at  home  in  the  humid  valleys 
or  on  the  well-drained  mountain  slopes.  In  the  lowlands  it  reaches  a 
height  of  50  to  70  meters  (KJO  to  230  feet),  with  a  diameter  which  seldom 
exceeds  1.3  meters  (4.2  feet);  on  the  dry  hillsides  it  is  of  slow  growth, 
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and  the  crown  constitutes  about  two-thirds  of  the  total  length  of  the 
tree.  In  the  valleys  it  grows  more  rapidly  and  the  boles  form  long, 
straight,  cylindrical  columns.  In  such  cases  the  crown  may  occupy  less 
than  one- fourth  of  the  total  length  of  the  tree  and  is  made  up  of  short, 
straight  branches.  The  sapwood  is  white  and  varies  from  the  one- tenth 
to  the  one-sixth  of  the  diameter,  according  to  age.  The  heartwood  is 
sometimes  yellow  and  sometimes  pink  or  reddish.  The  yellow  variety 
is  soft,  easily  worked,  and  much  preferred ;  the  red  is  very  tough,  con- 
siderably harder,  and  less  esteemed  for  general  i)urposes.  The  wood 
contains  but  little  sap,  and  is  therefore  comparatively  light.  It  is  sawed 
into  lumber  for  all  purposes,  and  owing  to  the  small  quantities  of  sap 
will  furnish  a  fair  quality  at  an  earlier  age  than  the  other  conifers  of 
the  region.  It  is  much  cut  for  railroad  cross-ties,  and,  together  with 
the  tamarack,  furnishes  fully  85  per  cent  of  all  this  sort  of  timber  drawn 
from  the  Ooeur  d'Alenes. 

CEDAR. 
Thuja  pHcata  Don. 

A  beautiful  and  valuable  tree  occurring  plentifully  in  many  localities 
throughout  the  Cceur  d'Alenes.  It  is  popularly  designated  as  cedar, 
but  a  more  proper  name  is  arbor  vitte.  It  is  not  equally  distributed, 
but  thrives  best  in  low,  swampy  localities,  at  the  outlet  of  streams, 
around  and  on  the  former  sites  of  beaver  ponds,  and  in  the  neighbor- 
hood of  wet,  springy  places  generally.  At  the  same  time  it  is  not 
entirely  absent  from  the  dry  mountain  slopes.  The  areas  upon  which  it 
is  found  most  abundantly  and  of  greatest  size  are  the  central  portions 
of  the  St.  Joseph  and  St.  Mary  valleys  and  along  the  North  Fork  for  a 
distance  of  80  or  00  kilometers  (50  to  55  miles)  above  its  junction  with 
the  South  Fork.  There  are  also  many  localities  of  minor  extent  scat- 
tered here  and  there  throughout  the  inaccessible  parts  of  the  upper 
tributaries  of  the  streams,  where  it  is  found  in  small  groves  and  occa- 
sionally of  large  size.  In  the  upper  ])art  of  the  valley  of  the  South 
Fork  the  tree  formerly  existed  in  large  numbers  and  of  gigantic  size, 
as  is  attested  by  the  old  stumps  one  sees  everywhere  in  that  locality, 
but  it  is  now  nearly  destroyed  by  forest  fires  and  the  ax.  It  is  absent 
from  over  the  major  portion  of  the  western  half  of  the  North  Fork 
basin,  an  inexplicable  circumstance  when  it  is  considered  that  the  cli- 
matic conditions  and  the  elevations  are  not  essentially  different  from 
those  that  prevail  over  other  areas  where  the  si)ecies  is  ])lentiful. 

The  tendency  of  the  tree  is  to  form  groves  of  jnire  growth.  The 
interlacing  branches,  cutting  of!'  the  sunlight  from  the  ground  beneath 
them,  i)roduce  a  condition  inimical  to  the  growth  of  other  kinds  of  coaii- 
fers.  Owing  to  its  habitat  in  i)laces  where  the  soil  is  continually  satu- 
rated with  water  and  to  the  exceedingly  firm  hold  the  roots  have  on 
the  earth,  it  often  stands  a  fair  chance  of  escaping  the  forest  fires  and 
of  successfully  resisting  the  lierce  gusts  of  wind  that  swec^>  the  canyons 
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occasionally  and  uproot  thousands  of  trees  of  other  species.  We  there- 
fore find  among  the  groves  individuals  which  far  surpass  in  age  and 
diameter  any  of  the  other  trees  of  the  region.  Specimens  have  been 
seen  4  meters  (13.5  feet)  in  diameter.  If  the  growth  of  such  an  indi- 
vidual was  approximately  in  the  same  ratio  as  is  that  of  trees  1  to  1.5 
meters  (3.2  to  4.9  feet)  in  diameter,  it  would  have  been  not  less  than 
1,200  years  of  age.  Probably  it  was  far  older,  for  with  advancing  age 
comes  slowness  of  growth. 

The  altitudinal  range  of  the  species  is  between  650  and  1,500  meters 
(2,100  to  4,900  feet).  The  tree  grows  from  20  to  50  meters  (65  to  164 
feet)  in  height,  with  a  diameter  which  varies  from  1.5  to  2.5  meters  (4.9 
to  8.3  feet).  The  length  of  crown  is  commonly  three-fourths  of  the  total 
length  of  the  tree,  but  is  subject  to  considerable  variation  in  this  respect. 
Where  it  grows  in  very  close  and  pure  groves  it  may  not  be  above  one- 
half  the  whole  length. 

The  bark  of  the  tree  is  tough  and  stringy,  and  is  used  by  the  Indian 
tribes  of  the  Northwest  in  making  mats,  baskets,  etc.  The  sapwood  is 
white,  and  forms  a  mere  narrow  zone  1  to  3  cm.  (0.4  to  1.2  inches)  broad. 
The  heartwood  is  reddish,  pleasantlj'^  odorous,  light,  entirely  free  from 
resin,  and  does  not  contain  much  sap.  In  large  trees  it  is  more  or  less 
n)tten,  and  si>metimes  the  whole  trunk  of  the  tree  is  only  a  thin  shell, 
the  balance  having  decayed. 

Probably  not  less  than  iSO  per  cent  of  the  trees  1  meter  (3.3  feet)  and 
upward  in  diameter  are  rotten  at  the  core.  As  the  center  of  the  tree 
is  not  much  used  In  any  case,  a  moderate  quantity  of  rot  does  not  mate- 
rially lessen  its  value.  The  grain  of  the  wood  is  rather  coarse,  it  splits 
easily,  and  is  brittle.  It  is  a  moderately  rapid  grower,  and  is  more  uni- 
form in  this  respect  than  any  other  of  the  Ccvur  d'Alene  conifers.  The 
X)rinci])al  use  of  the  tree  is  in  the  manuf^icture  of  shingles.  It  is  also 
occasionally  sawed  into  lumber  for  inside  finishings.  This  is  said  to  take 
a  tine  polish  and  to  accjuire  a  deeper  color  with  age.  As  the  wood  is 
very  durable  when  in  contact  with  the  soil,  it  is  largely  employed  for 
fence  posts,  telegraph  poles,  bridge  piles,  and  the  like.  It  makes  very 
inferior  fuel,  and  is  rarely  used  as  such  in  the  region  where  it  grows. 
Owing  to  the  knotty  character  of  the  wood,  the  waste  of  material  in 
shingle  making  is  enormous.  The  shingles  are  sawed  out  of  the  wood 
between  the  kiu)ts  and  the  balance  thrown  away.  When  a  shingle 
mill  is  lot*atetl  near  a  stream  its  presence  is  alway.s  nmde  known  by  the 
griMt  cpiantities  of  knotty  rejected  shingle  bolts  and  blocks  that  litter 
the  banks  of  the  stream. 

Owing  to  tlM>  rapid  growth  of  the  tree,  it  is  early  fit  for  varioas  uses. 
At  20  to  .V)  years  it  will  furnish  rails,  feiu»e  iH>sts,  and  telegraph  poles. 
At  15i>  to  »C>0  years  the  tree  is  in  prime  condition  for  shingle  bolts  and 
and  luml>er.  Above  this  age  the  rot  at  the  core  is  apt  to  extend  so  far 
towanl  the  i>eriphery  that  the  value  of  the  tree  is  small. 
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patton's  hemlock, 

Tsuga  pattoniana  (Jeff.)  Engelni. 

This  species  of  conifer  is  comparatively  unknown  to  the  majority 
of  tbe  people  of  the  Ca^ur  d'Alenes,  and  when  seen  is  frequently  con- 
founded with  Mertens's  hemlock  ( Tsuga  mertensiana).  1 1  is  a  tree  which 
in  the  Cceur  d'Alenes  is  pretty  closely  confined  to  the  higher  divides. 
Its  range  is  from  the  Clearwater  divide  in  the  south,  where  it  forms 
more  than  75  per  cent  of  the  forest,  through  the  canyons  and  on  the 
divides  of  the  upper  St.  Joseph,  on  all  the  divides  between  the  St. 
Joseph  and  the  Coeur  d'Alene  River,  throughout  the  main  range  of  the 
Bitter  Koots,  on  the  divides  between  the  North  and  South  forks  east  of 
Nine-mile  Creek,  and  sparingly  on  the  higher  peaks  in  the  eastern  part 
of  the  North  Fork  basin.  It  is  absent  from  all  the  ridges,  except  the 
Clearwater  divide,  which  form  the  basin  of  the  St.  Mary  River,  from 
all  the  mountains  around  Lake  Coeur  d'Alene,  and  from  the  whole 
western  portion  of  the  North  Fork  basin.  The  tree  is  essentially  an 
inhabitant  of  the  high  ridges  above  an  elevation  of  1,500  meters  (4,900 
feet).  It  forms  here  a  very  large  proportion  of  the  forest  growth.  It 
is  much  more  abundant  on  the  Clearwater  divide  and  on  the  upper 
St.  Joseph  than  elsewhere,  diminishing  very  rapidly  in  numbers  as  we 
go  northward. 

The  species  is  well  adapted  to  stand  the  severe  winter  blasts  of 
these  high,  exposed  ridges.  Large  trees  are  seen  only  in  protected 
saddles  or  sheltered  ravines;  on  the  open  part  of  the  mountains,  where 
the  tree  stands  alone  or  in  scattered  groves,  the  species  is  low  and 
squatty  and  the  branches  are  short  and  stiff,  to  retain  as  little  snow  as 
possible  and  to  present  a  small  surface  to  the  storms.  It  is  of  slow 
growth.  A  tree  15  cm.  (6  inches)  in  diameter  showed  75  annual  rings. 
This  was  in  an  exposed  rocky  place,  where  the  growth  was  perhaps 
slower  than  in  more  favorable  localities.  In  sheltered  places,  in  the 
saddles  of  the  ridges,  and  in  the  upper  portions  of  the  canyons  which 
head  in  the  Clearwater  divide  the  tree  is  seen  to  best  advantage.  It 
reaches  here  a  height  of  30  to  40  meters  (100  to  130  feet),  with  an 
extreme  diameter  of  70  cm.  (28  inches),  commonly  from  35  to  50  cm. 
(14  to  19  inches).  The  crown  on  such  well-developed  individuals  is 
about  three-fifths  the  total  length  of  the  tree.  Its  growth  is  slow,  even 
with  the  most  favorable  surroundings.  Trees  with  a  diameter  of  50 
cm.  (19  inches)  will  give  200  to  250  annual  rings.  The  wood  is  very 
dense,  close  grained,  and  hard,  utterly  unlike  the  wood  of  any  other 
conifer  of  the  Ca>ur  d'Alenes.  It  resembhis,  in  a  degree,  as  to  its  qual- 
ities, the  wood  of  the  white  ash  of  the  eastern  United  States.  If  the 
species  grew  in  accessible  places  it  would  be  a  valuable  tree  and  be 
extensively  used.  As  it  is,  the  tree  is  not  utilized  in  any  way.  The 
bark  contains  but  little  tannin.  It  is  one  of  the  few  species  inhabiting 
the  high  ridges  of  the  Cauir  d'Alenes  which  bear  cones  abundantly 
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each  year.  This  and  the  white-barked  pine  {Pinus  albicaulis)  are  the 
only  trees  in  these  mountains  which  have  a  strictly  limited  lower 
range. 

MERTENS'S  HEMLOCK. 
Tsuga  mertensiana  (Bong.)  Carr. 

A  common  species  and  with  a  regional  distribution  practically 
throughout  the  C(eur  d'Alenes.  The  area  upon  which  it  grows  most 
plentifully  and  attains  its  largest  development  is  the  western  portion 
of  the  Korth  Fork  basin.  About  30  per  cent  of  the  forest  is  here 
composed  of  this  one  species. 

Unlike  Patton's  hemlock,  it  is  a  tree  which  belongs  to  the  low,  wet 
valleys,  and  is  rarely  seen  above  1,400  meters  (4,600  feet)  elevation. 
It  is  of  extremely  slow  growth  in  most  localities.  Trees  12  to  15  cm. 
(4.7  to  6  inches)  in  diameter,  which  will  count  120  annual  rings,  are 
very  common.  This  slow  growth  is  especially  marked  where  the  trees 
are  set  close.  When  a  larger  space  intervenes,  the  trees  grow  faster 
and  attain  greater  size.    An  average  height,  rarely  exceeded,  is  40  to 

55  meters  (130  to  180  feet),  with  diameters  up  to  70  cm.  (28  inches),  but 
sometimes  groves  are  found  which  contain  individuals  with  a  diameter 
of  1.8  meters  (5,9  feet).  It  is  usually  a  very  branching  tree,  with  exces- 
sively long  laterals.  The  crown  is  about  two  thirds  the  total  length. 
As  the  tree  is  often  plentiful  in  accessible  localities,  it  is  frequently 
sawed  into  lumber.  This  is  of  fair  quality,  and  when  seasoned  it 
becomes  dense  and  hard,  so  that  a  nail  can  be  driven  into  it  only  with 
difBculty.  The  bark  appears  to  carry  a  considerable  quantity  of  tannin, 
and  the  tree  could  probably  be  used  as  a  source  of  tan  bark. 

YEW. 
Taxue  brevifoUa  Nutt. 

This  species  of  tree,  while  classed  among  the  cone  bearers,  does  not 
produce  a  cone  as  its  fruit.  In  the  month  of  August  there  will  be  seen 
in  the  forests  where  the  species  grows  a  tree,  or  long,  straggling  shrub, 
with  evergreen  leaves  in  appearance  like  those  of  a  fir,  and  bearing 
bright  red  berries.  This  is  the  yew.  The  tree  ranges  throughout 
the  Canir  d'Alenes,  with  an  extreme  altitudinal  limit  of  at  least  1,600 
meters  (5,300  feet).  It  is  nowhere  abundant;  perhaps  more  nearly  so 
in  the  North  Fork  basin  than  elsewhere.  It  rarely  attains  the  stature 
of  a  tree;  more  commonly  it  is  a  shrub,  with  long,  irregular  branches, 
which  sometimes  reach  a  length  of  10  meters  (33  feet).  Near  Lake 
Pend  Oreille  and  in  the  upper  part  of  the  North  Fork  basin  I  have 
seen  trees  having  a  height  of  20  meters  (6Q  feet)  and  a  diameter  of  35 
cm.  (14  inches).  Such  trees  exhibit  the  characteristics  of  the  species 
more  fully  than  the  shrubby  forms.  From  a  specimen  of  this  sort  1 
draw  the  following  description;  Height,  20  meters  {66  feet);  diameter, 
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35  cm.  (14  inches) ;  branches  beginning  3  meters  (10  feet)  above  the  base; 
crown  very  wide,  with  a  great  number  of  long  laterals  drooping  at  an 
angle  of  about  45^;  bark  reddish,  close,  thin,  of  a  leathery  consistency; 
wood  reddish,  hard,  fine  grained,  full  of  knots,  but  very  readily  fissile 
between  them,  apparently  capable  of  taking  a  bright  polish;  wood  of 
the  trunk  breaking  with  a  short  fracture,  that  of  the  limbs  very  flex- 
ible; sapwood,  1  cm,  (0.4  inch)  thick,  white;  heartwood,  34  cm.  (13.4 
inches);  annual  rings,  185.  In  this  region  the  tree  is  too  rare,  small, 
and  knotty  to  be  of  any  commercial  value. 

RED   OEDAR. 
Juniper U8  virginiuna  Linn. 

A  low  tree  rarely  exceeding  6  meters  in  height  (20  feet)  and  20  cm. 
(8  inches)  in  diameter.  Its  habitat  is  on  rocky  banks,  principally 
around  lakes  Coeur  d'Alene  and  Pend  Oreille.  Its  altitudinal  range 
lies  below  700  meters  (2,300  feet).  The  wood  is  fragrant  and  reddish  in 
color,  hence  the  popular  name  ''red  cedar."  The  tree  is  too  small  and 
scarce  to  be  of  any  commercial  value.  Mountain  juniper  (Jimiperus 
nana  Willd.)  is  a  mere  shrub,  prostrate  or  trailing  over  the  rocks  at 
elevations  of  1,800  meters  (5,900  feet)  and  upward;  of  no  value. 

A  summary  of  the  conifers  as  to  their  i^rincipal  economic  uses  will 
stand  as  follows : 

Lumber, — Yellow  pine,  white  pine,  Engelmaun  spruce,  tamarack,  hemlock  sprucO; 
cedar,  Mertens's  hemlock. 
Shingles, — White  pine,  cedar. 
Bailroad  cross-ties. — Tamarack,  hemlock  spruce. 
Telegraph  poles. — Cedar. 
Fence  posts  and  railsj  fuel. — Any  and  all  of  the  species. 

The  deciduous  trees  of  the  Cceur  d'Alenes  are  as  follows: 

Cottonwood,   balm    of   Gilead    {Populus     Cherry    (Prunus   demissUf   Prunus  emar- 

angustifolia).  ginata). 

Aspeu  (Populus  tremuloiden).  '  Chittim  wood  (Rhamnus purshiana). 

Birch  (Betula   occidenialiSf   Beiula  papy-  '  Thorn     {Crataegus    douglasiij    Crataegus 

rifera).  '  tomentosa). 


Mountain  maple  {Acer  glahrum). 

Alder  {Alnus  rhomhifoliaj  Alnus   viridis, 

Alnus  ttnuifoUa). 
Willow  (Salixliisiandra). 


Service  berry  (Amclanchier  alnifolia). 
Mountain-ash   (Morbus  sambucifoliay  Sor- 
bu8  occidental  in). 


With  three  exceptions,  all  these  species  occur  throughout  every  dot- 
tion  of  the  Cduir  d'Alenes.  Those  of  local  distribution  are:  Alnus 
rhombi/olia^  CratwuuH  tomentosa^  and  Sorbus  Occident  a  lis.  Such  of  them 
as  reach  high  elevations  often  become  mere  shrubs,  None  are  of  any 
economic  importance.  It  has  been  stated  that  the  wood  of  the  i)oplar 
works  up  well  into  a  fair  article  of  paper  stock,  and  that  it  can  not  be 
excelled  for  purposes  of  match  making.  None  of  the  native  trees  are 
transplanted  or  cultivated. 
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FOREST  ZONES. 

To  obtain  au  accurate  conception  of  the  Cceur  d'Alene  forests  as  we 
find  them  now,  and  to  enable  us  to  treat  the  subject  comprehensively, 
it  is  necessary  that  a  division  into  zones  or  districts  be  made.  There 
are  various  advantages  in  such  a  partition.  It  will  enable  us  to  treat 
each  part  specifically,  and  when  we  come  to  consider  the  problems  con- 
nected with  the  destruction  and  preservation  of  the  growing  timber 
we  can  the  more  retidily  refer  to  any  of  the  various  sections  comprising 
the  same.  I  propose  to  make  two  classifications  of  the  coniferous  for- 
ests of  the  Cceur  d'Alenes,  basing  them  upon  (1)  the  vt^rtical  range  of 
the  species;  (2)  upon  the  age  of  the  trees  which  i)redominate  over  any 
given  area.  The  former  of  these  is  the  plan  generally  used  in  moun- 
tainous regions  to  define  the  presence  or  absence  of  species  within  cer- 
tain limits.  The  latter  has,  so  far  as  I  am  aware,  never  been  employed 
in  the  West  to  characterize  the  condition  of  the  general  forest  growths 
over  large  areas.  It  is,  however,  by  far  the  best  and  most  reliable  from 
an  economic  point  of  view,  and,  as  it  is  applicable  to  all  our  Western 
timber  regions  alike,  should  be  employed  in  all  cases  where  an  accurate 
knowledge  of  the  condition  of  the  forest  is  desired.  Both  classifications 
will  apply  to  any  of  the  forests  of  the  Pacific  Slope.  But  there  is  this 
to  be  observed,  that  the  limitations  of  the  former  will  always  vary  with 
the  species  which  compose  the  forests  and  the  latitude  of  the  region 
where  they  grow,  while  the  latter  can  be  applied  alike  to  all  areas,  no 
matter  where  situated.  For  this  reason,  if  we  wish  to  know  the  actual 
state  of  the  forest  growth  of  any  region  of  the  West  on  a  basis  of  these 
divisions,  Ave  must  have  a  table  of  the  vertical  limitations  of  the  forest 
zones  of  such  locality.  Given  this,  with  the  data  of  age  demanded  by 
the  second  division,  we  should  be  able  to  form  a  very  accurate  concep- 
tion of  the  true  condition  of  the  forest  anywhere. 

According  to  the  first  principle  of  itlassification,  namely,  the  species  of 
conifer  which  is  most  abundant  or  characteristic  in  each  section,  the 
forests  may  be  divided  into  four  ])arts.  They  will  be  designated  thus: 
The  Lower,  or  Zone  of  Yellow  IMne  {Pinus  ponderosa)}  the  Interme- 
diate, or  Zone  of  White  Pine  {Pinm  monticoJa)',  the  Upper,  or  Zone  of 
Subalpine  Fir  {Ahien  lm\ovnrpa) ;  and  the  Crest  Line,  or  Zone  of  White- 
barked  Pino  {Finns  albicanUs). 

The  second  classification  will  give  us  four  categories :  Old  Growth, 
Second  Growth,  Youn^j:  (irowth,  and  Recent  Burns. 

It  mnst  not  be  understood  that  these  sections  are  absolute  in  their 
limitations.  Innumerable  variations  and  modifications  are  found  to 
occur  when  (nicIi  is  taken  np  specifically.  But  in  general  they  will 
stand,  and  are  inlinitely  i)referable  to  the  customary  ^'lumping"  of  the 
forest  rcfj:ion  into  one  very  heterogeneous  mass. 

In  atteinptin;^  to  limit  the  vertical  extension  of  the  coniferous  forest 
zones  of  tlic  Ca»ur  d'Alenes  we  meet  at  once  with  a  serious  difficulty. 
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This  arises  from  the  fact  that  the  lower  boundaries  of  most  of  the  spe 
cies  are  ill  defined.    We  shall  find  that  the  cause  of  this  is  the  infinite 
variety  of  climatic  conditions,  which  is  such  a  marked  feature  of  the 
western  extensions  of  the  Bitter  lioot  Range. 

The  tortuous  courses  of  the  mountain  ridges  and  the  canyons  are 
the  main  causes  of  the  innumerable  local  variations  of  climate.  The 
mean  annual  temperature  of  any  given  portion  of  a  ridge  or  canyon 
varies  with  its  direction  of  exposure,  and  this  does  not  simply  refer  to 
the  cardinal  points  of  the  compass.  Almost  every  degree  of  inclination 
to  any  of  these  directions  involves  a  corresponding  change  in  the  pre- 
vailing temperature  conditions.  This  occasions  differences  in  the  pre- 
cipitation, and,  though  we  have  no  data  by  which  we  can  demonstrate 
the  difference  between  a  south  and  a  north  slope,  yet  it  is  a  fact  well 
established  by  observation  that  more  rain  and  snow  fall  on  the  latter 
than  on  the  former. 

It  must  here  be  taken  into  consideration  that  the  evaiwration  from 
the  southern  slopes  is  greater  than  from  the  northern,  and  that  the 
visible  effects  upon  the  vegetation,  from  the  same  amount  of  rain  and 
snow,  would  therefore  be  less  on  the  meridional  sections  of  the  ridges 
than  on  any  of  the  others.  It  is  not  temperature  conditions  alone  which 
influence  the  precipitation.  There  is  another  very  i^otent  factor  to  be 
found — the  mechanical  impact  of  the  wind.  Let  anyone  who  doubts 
this  go  to  the  summit  of  some  of  the  high  ridges,  say  from  1,500  to 
2,100  meters  (5,000  to  7,000  feet)  altitude,  and  remain  there  during  a 
rain  or  snow  storm.  It  will  be  seen  then  that  a  large  quantity  of  the 
air  which  is  driven  against  the  southern  face  is  deflected  upward  with 
great  force  and  velocity,  carrying  with  it  enormous  quantities  of  clouds, 
which  sink  and  are  thickly  massed  as  soon  as  the  calmer  and  cooler 
north  or  lee  side  is  reached.  The  rending  asunder  of  the  cloud  masses 
by  this  upward  current  diminishes  the  amount  of  moisture  precipitated 
from  them.  Part  of  the  deflected  air  and  clouds  will,  if  the  ridge  is 
high  enough,  pass  through  the  low  gaps  or  saddles  in  the  mountain. 
The  heavier  growth  of  timber  in  these  saddles  than  elsewhere  in  the 
neighborhood  is  due  to  this  rather  than  to  the  drainage  from  the  higher 
parts  of  the  ridges,  which  would  not  flow  toward  the  depression  unless 
the  dip  of  the  strata  favored  it.  The  phenomenon  which  I  have  desig- 
nated the  dominant  precipitation  point  idays  a  part  here;  but  however 
much  this  may  vary  from  year  to  year  the  condition  of  the  forest  as  a 
whole  proves  that  there  is  a  general  mean  in  it,  and  that  the  variation 
is  not  sufticient  to  exert  a  permanent  influence  in  the  distribution  of 
the  species. 

From  a  consideration  of  these  climatic  conditions  we  shall  not  be  sur- 
prised to  observe  the  poorly  defined  vertical  limits  of  the  Co'ur  d'Alene 
conifers,  and  as  great  humidity  is  the  predominant  <;limatic  feature  of 
the  region,  we  may  expect  the  species  of  the  elevated  ]H)rtions,  which 
can  endure  these  very  conditions,  to  descend  to  low  levels.     On  the 
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contrary,  the  trees  of  the  lowlauds  thriving  only  in  drier  air  and  soil 
would  not  extend  far  upward,  and,  in  point  of  fact,  we  find  that  the 
upper  limits  of  the  coniferous  zones  are  far  better  defined  than  the 
lower. 

The  CcEur  d'Alenes  possess  no  proper  foothill  region,  unless  the 
small  area  to  the  east  of  the  north  end  of  Lake  Coiur  d'Alene  can  be 
so  called.  If  there  were  a  central  ridge  whose  slopes  were  continuous 
with  a  lower  or  i)lains  region,  the  diversity  of  climatic  conditions  now 
experienced  would  not  be  met  with  inside  the  Gceur  d'Alene  triangle, 
and  the  forest  zones  would  be  far  more  readily  defined. 

I  will  now  pass  to  the  question  of  the  limits  of  the  forest  zones  and 
the  features  which  give  the  distinguishing  character  to  each. 

ZONE   OF    YELLOW  PINE. 

There  is  first  the  Lower,  or  Zone  of  Yellow  Pine.  This  is  at  the 
present  time  by  far  the  most  important  from  a  lumberman's  point  of 
view,  as,  owing  to  its  accessibility,  it  supplies  the  larger  portion  of  the 
logs  sawed  into  lumber.  The  principal  upper  and  lower  limits  of  its 
vertical  range  are  between  650  and  850  meters  (2,100  and  2,800  feet). 
It  is  marked  by  its  open  character.  The  trees  stand  far  apart  and  there 
is  but  a  sparse  undergrowth,  generally  made  up  of  species  of  Oimlaster 
and  Rosa^  Hohdiscus  discolor,  Ceanothus  sanguineus,  and  an  occasional 
Fhiladelphus  leicisii.  The  ground  is  covered  with  a  fair,  sometimes  a 
very  luxuriant,  growth  of  grass,  principally  species  of  Festuca  and  Poa^ 
with  occasionally  an  area  of  sedge — Carex  geyeri.  There  is  not  much 
fallen  timber.  Where  the  growth  is  pure  the  forest  is  park-like  and 
has  a  clean  and  open  appearance. 

Usually,  however,  the  growth  is  mixed,  and  here  and  there  among  the 
yellow  pines  are  more  or  less  extensive  groves  of  Douglas  spruce,  white 
fir,  and  the  lowlands  form  of  the  black  pine.  In  low  or  moist  ])lace3 
will  be  found  the  tamanick.  The  Douglas  spruce  sometimes  replaces 
the  yellow  pine  to  the  extent  of  75  to  80  ])er  cent,  and  the  black  pine 
occasionally  crowds  it  out  altogether.  In  such  cases  the  forest  growth 
is  dense.  A  heavy  stand  of  these  species  is  a  sort  of  transition  ground 
to  the  next  section.  The  undergrowth  will  be  the  same  as  that  of  the 
typical  yellow-pine  forest,  but  in  addition  there  will  be  a  multitude  of 
young  trees  of  the  white  fir,  so  crowded  that  the  larger  number  will 
never  develop  beyond  mere  shrubs. 

The  number  of  trees  to  the  acre  varies  so  greatly  that  it  is  almost 
impossible  to  give,  even  approximately,  an  accurate  estimate.  I  should 
consider  that  in  a  yell(>w-i)ine  forest  untouched  by  the  ax,  20  to  30 
trees  of  Vinus  })ondvroHn  or  of  Pseudotsuga,  70  cm.  (28  inches)  and 
upward  in  diameter,  would  be  a  fair  average.  Where  the  timber  is 
mixed  the  diameters  of  the  trees  will  average  much  less  and  the  num- 
ber is  <::reatly  iiu'reased.  Thus  in  a  black-i)ine  <»Tove  an  estimate  of 
1,000  to  1,200  to  the  acre,  15  cm.  (it  inches)  and  upward  in  diameter, 


LIMITS   AND   FEATURES   OF   THE    WHITE   PINE    FORESTS.       59 

would  not  be  at  all  excessive.  The  limits  of  tbe  Zoiie  of  the  Yellow 
Pine  are  influenced  as  much  or  more  by  the  amount  of  the  annual  pre- 
cipitation as  by  altitude.  The  ponderosa  pine  will  not  endure  excessive 
humidity;  therefore  the  area  covered  by  this  section  is  the  one  upon 
which  less  snow  and  rain  falls  than  any  other  in  the.Coeur  d'Alenes. 

ZONE   OF   WHITE   PINE. 

The  next  section  is  that  of  the  White  Pine.  In  this  zone  occur  the 
heaviest  and  densest  forests  of  the  Coeur  d'Alenes.  Its  vertical  range 
lies  between  900  meters  (3,000  feet)  for  the  lower  and  1,400  meters 
(4,600  feet)  for  the  upper  limit.  As  the  mean  of  the  extreme  altitudinal 
limit  of  the  yellow  pine  as  a  tree  is  about  1,200  meters  (4,000  feet),  we 
find  more  or  less  of  an  overlapping  of  the  White  IMne  Zone  by  that  of 
the  yellow  pine.  The  areas  on  which  the  White  Pine  Zone  reaches  its 
best  development  are  all  the  wet  stream  valleys  and  the  mountain  slopes 
with  a  northern  exposure.  While  as  a  whole  the  i)redominating  species 
in  this  section  is  the  white  pine,  we  seldom  find  it  forming  pure  growths. 
Accompanying  it  are  the  majority  of  the  conifers  of  the  Cceur  d'Alenes, 
and  some  species  find  here  their  greatest  development.  These  are  the 
cedar,  Engelmann's  spruce,  Douglas  spruce,  white  fir,  and  Mertens's 
hemlock,  Western  larch  in  the  lower  parts  of  the  zone,  and  the  moun- 
tain form  of  the  black  pine  in  its  upper. 

The  distinguishing  feature  of  this  zone  in  its  vegetative  aspect  is 
the  denseness  of  its  growth  and  the  great  height  of  many  of  the  trees. 
The  stand  of  forest  is  very  close;  there  is  a  vast  amount  of  vegetable 
debris,  decaying  trees,  fresh  and  old  windfalls  piled  upon  one  another, 
broken-off  tree  tops,  and  young  trees  bent  over  by  the  snow  and  form- 
ing impenetrable  thickets.  Very  little  grass,  more  often  none  at  all, 
grows  on  the  ground,  which  is  heavily  covered  with  a  humus  reeking 
with  moisture  and  topped  off  with  a  growth  of  mosses  and  liverworts. 
Multitudes  of  fungi  are  everywhere,  representing  numerous  species  and 
genera.    In  the  fall  of  the  year  the  ground  is  fairly  carpeted  with  them. 

Densely  tangled  masses  of  underbrush  abound.  The  shrubs  that 
fonn  these  are  commonly  various  species  of  willows  and  alder,  thorn, 
mountain  mai)le,  red  cornel,  the  holly-leaved  buck  brush  (Pachystima 
mjfrsinites),  and  species  of  elder. 

The  number  of  trees  per  acre  is  always  considerable,  but  varies  widely. 
A  fair  estimate  per  acre  for  the  bottoms  of  the  canyons  would  be  600  to 
700  trees,  with  diameters  from  25  cm.  to  60  cm.  (10  to  24  inches),  and 
2,000  to  3,000  trees,  with  diameters  from  15  cm.  to  25  cm.  ((>  to  10  inches) ; 
of  saplings  there  are  often  tens  of  thousands  on  the  same  space  in 
addition  to  the  larger  growth. 

ZONE   OF   SUBALPINE   FIR. 

The  third  section  is  that  of  the  Subalpine  Fir.     Its  vertical  range 
lies  between  1,500  meters  (4,000  feet)  for  the  lower  limit  to  1,700  meters 
(5,600 feet)  for  tlje  upper.    Tiie  boundaries  of  this  zone  are  intended  to 
7203— No.  1 5 
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include  the  area  upon  wbicli  the  subalpine  fir  forms  more  or  less 
extended  forests  of  nearly  pure  growth.  The  altitudinal  limits  of  the 
species  are  very  much  greater.  This  zone  is  always  upon  the  high 
slopes  and  summits  of  the  ridges  where  an  abundance  of  snow  falls  and 
the  drainage  is  good.  It  is  marked  by  its  open  character.  The  under- 
growth of  shrubs  is  mostly  confined  to  the  saddles  and  northern  slopes, 
and  consists  of  huckleberry  shrubs,  mountain  ash,  alder,  and  meuziesia. 
The  trees  stand  widely  apart,  and  when  there  is  no  undergrowth  the 
ground  is  heavily  carpeted  by  the  bear  grass.  The  appearance  of  the 
forest  then  is  that  of  a  park.  Occasionally  the  undergrowth,  especially 
in  the  saddles,  is  entirely  made  up  of  saplings  of  this  fir.  In  such  cases 
the  young  trees  stand  so  close  that  it  is  impossible  for  a  man,  even  on 
foot,  to  make  his  way  through  them  without  a  liberal  use  of  the  ax. 
Tliere  is  but  little  fallen  timber  in  this  zone.  The  trees  are  short  and 
firmly  rooted  and  do  not  topple  over  easily.  Various  species,  whose 
range  is  mostly  at  lower  elevations,  extend  into  this  section,  but  seldom 
grow  to  large  size.  Such  are  the  Douglas  spruce,  Engelm'ann's  spruce, 
and  the  white  and  black  pines. 

ZONE   OF   WHITE-BARKED   PINE. 

The  Crest  Line  Zone  is  the  uppermost  of  the  forest  divisions  ot*  the 
Cceur  d'Alenes.  It  is  composed  to  the  extent  of  85  per  cent  of  two 
species.  They  are  Patton's  hemlock  and  the  white-barked  pine.  The 
lower  limit  of  its  range  is  1,700  meters  (5,600  feet);  the  upper  would 
doubtless  be  the  timber  line  did  any  such  exist  in  this  region.  The 
forest  here  is  not  continuous.  It  occurs  in  large  or  small  groves 
separated  by  grassy  tracts.  Very  often  over  large  areas  but  scattered 
individuals  occur.  There  is  not  much  undergrowth.  Some  huckle- 
berry shrubs  and  the  two  species  of  mountain  ash  [Sorbus  sambucifolia 
and  8.  occidenialis)  which  occur  in  this  region  constitute  the  greater 
part  of  this.  Very  few  windfalls  are  seen,  and  in  general  the  forest  is 
park-like,  as  in  the  zone  below.  By  reason  of  its  exposed  position  a 
great  deal  of  the  ground  in  the  Crest  Line  Zone  is  rocky  and  the  soil  poor. 

The  second  classification  of  the  CaMir  d'Alene  forests  is  based  upon 
tne  age  of  the  majority  of  the  trees,  those  which  form  the  bulk  of  the 
timber  growing  upon  any  particular  area.  This  is  wholly  dependent 
upon  the  time  tliat  has  elapsed  since  the  forest  was  burned,  and  while 
altitudinal  limits  have  nothing  to  do  with  this  we  shall  see  farther  on 
that  by  far  the  largest  and  most  destructive  fires  occur  in  the  Yellow 
and  White  Pine  zones.     The  four  subdivisions  I  will  define  thus: 

Old  Groicth, — Areas  on  which  no  iires  destructive  to  the  forest 
growth  have  occurred  within  the  past  two  hundred  years. 

Second  Growth. — Areas  which  have  been  wholly  or  partially  burned 
over  inside  of  two  hundred  years,  but  on  which  no  fires  have  occurred 
within  the  i)ast  seventy  five  years. 

Young  Groicth, — Areas  on  which  the  timber  has  been  destroyed  by 


tires  within  seventy-live  years,  but  where  uoiie  have  oceurretl  diiriog 
the  pa«t  thirty  five  years. 

Recent  Bitfm. — Ai-eiia  burued  over  ttithiii  the  last  thirty-live  years, 
and  OH  wliicb  the  destruction  uf  the  timber  has  been  fVoiu  Go  per  oeiit 
to  total. 

The  Old  Growth  eovere  the  snmllest  areas  in  the  Ofsiir  d'Aleues.  It 
is  most  eommoii  in  the  Crest  Line  and  Yellow  Piuo  zones  and  least  in 
the  White  Pine,  for  reasons  to  be  stated  farther  on. 

The  Second  Growth  comprises  the  major  portion  of  the  growing 
timber  fit  for  lambering  purposes.  It  is  most  al)undaiit  in  the  White 
Pine  Zone. 

The  Voung  Growth  and  Hecent  Bums  are  more  plentifnl  and  of 
larger  extent  in  the  Wldt©  Pine  Zone  than  elsewhere. 

FOREST  DBSTRUCTION- 

TJiider  this  head  we  will  consider  the  agencies  which  are  now  operat- 
ing to  destroy  the  Ibrests  of  this  region  and  the  remedies  wliicii,  if 
applied,  would  have,  a  tendency  to  check  them. 

The  remarks  to  follow  will  in  a  large  measure  fit  the  conditions 
which  prevail  throughout  the  forest  regions  of  Idaho,  Washington,  and 
Oregon,  and  if  the  remedies  to  be  pioposed  would  secure  the  desired 
re»iill  here  the^  would  do  the  same  elsewhere  where  like  circumstances 
exists 

The  Ufpur  d'Alene  forests  iiie  in  process  of  rapid  and  total  extinction. 
The  slow  agencies  of  nature  which  are  constantly  destmyiiig  but  as 
constantly  replacing  are  angnieiited  by  the  ettbrts  of  man,  who,  with  all 
the  means  of  destruction  at  hand,  tears  down  the  work  of  centuries, 
bnt  gives  uo  thought  townrd  the  rebnilding  of  the  fabric. 

The  forests  of  the  L'uiur  d'Alenes  in  all  the  accessible  ]M>rtiou8  are 
becoming  mere  skeletons  of  their  former  state,  and  80<m  the  last  vestiges 
will  be  swept  away  and  nothing  remain  bnt  blackened  logs  and  stumps 
to  mark  the  former  site  of  the  densest  Ibrest  between  the  Cascades  and 
the  Mississippi. 

The  popular  mind,  fostered  by  the  newspapers  of  the  West,  refuses 
to  believe  that  the  lurest  region  of  the  I'acifie  Slope  is  other  than  inex- 
haustible. It  is  a  most  pernieious  idea,  and  one  which  is  largely  respon- 
sible for  the  apathy  of  pojiular  opinion  upon  ibrest  preservation  iu  the 
West.  Journals  and  newspa|icrs  in  every  section,  in  iittempting  to 
e.xbibit  the  natural  advantages  of  their  several  localities,  will,  if  in  a 
forest  region,invariably  lay  stress  upon  the  inexhaustible  supply  of  tim- 
ber fit  for  lumbering  and  otlier  purposes,  absolutely  ignoring  the  fact, 
patent  to  every  careful  observer,  that  in  a  country  so  rugged  and  difii- 
cult  of  access  as  that  formed  by  the  ranges  west  of  tJie  Contiiieutal 
Divide  only  a  very  small  proportion  of  the  forest  eiivering  can  be 
reached  economically,  and  that  the  accessible  localities  are  behig 
denuded  as  rapidly  as  the  ingenuity  and  carelessness  of  the  iuhabitautB 
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can  accomplish  it.  So  far  as  the  Cceur  d'Alenes  are  concerned,  the  forest 
is  fast  disappearing,  a  small  percentage  into  lumber,  but  most  of  it  into 
smoke  and  ashes,  and  generations  will  pass  before  what  has  been  and 
is  being  destroyed  can  be  replaced,  even  with  the  most  fostering  care, 
upon  the  denuded  areas  by  the  (icneral  Government  or  by  individuals. 

It  is  about  thirty  four  years  since  the  Cceur  d'Alenes  became  at  all 
accessible,  by  tlie  construction  of  the  Mullan  road.  The  age  of  the 
Young  Growth  ui)on  hundreds  of  thousands  of  acres  proves  that  the 
forest,  at  least  in  the  Yellow  and  White  Pine  zones,  was  practically 
intact  before  that  time,  l^pon  the  completion  of  the  road  a  constant 
stream  of  immigration  poured  into  Oregon  and  Washington  by  this 
route.  The  heavy  and  dense  timber  through  which  the  road  led  for  so 
many  miles  gave  a  gloomy  aspect  to  the  region,  and  the  torch  was 
freely  applied  *'to  let  in  more  air  and  sunshine.''  The  dry  season  was 
the  time  of  year  when  the  immigration  was  the  heaviest;  that  was  also 
the  time  of  year  when  the  forest  was  in  prime  condition  for  burning,  and 
that  advantage  was  taken  of  this  circumstance  the  large  tracts  of  young 
growth  attest. 

The  next  well-marked  epoch  in  the  annihilation  process  came  with 
the  building  of  the  Northern  Pacific  Kailroad.  The  right  of  way  was 
cleared  by  fire  whenever  the  timber  was  in  a  condition  to  burn.  I  passed 
over  this  road  in  September,  1883,  and  there  were  then  two  almost  con- 
tinuous lines  of  fire  along  the  track  throughout  Idaho.  It  is  true  the 
road  did  not  run  through  the  Cteur  d'Alenes.  The  fires  were  in  the  val- 
ley of  the  Clark  Fork,  but  they  extended  from  that  region  into  the  basin 
of  the  North  Fork  of  the  Cceur  d'Alene  and  wrought  immense  destruc- 
tion there. 

The  next  and  last  stage,  which  is  still  in  active  operation,  came  wlien 
the  great  ore  deposits  in  the  Gunir  d'Alenes  were  discovered.  Thou- 
sands of  prosi)ectors  fiocked  into  the  country  then,  and  the  forest  fires 
raged  in  hundreds  of  localities  to  clear  away  the  dense  growth  of  tim- 
ber and  shrubs,  which  very  materially  interferred  with  the  work  of  the 
prospectors  seeking  the  mineral-bearing  lodes.  As  the  nunes  began  to 
develop,  fuel  and  lumber  were  needed.  The  choice  parts  of  the  forest 
wx»re  cut  into,  debris  took  the  place  of  the  green  tree,  and  fire,  coming 
later,  finished  what  the  ax  had  spared.  In  1884  I  passed  through  the 
Co'ur  d'Alenes  into  Montana.  In  spite  of  the  many  ])revious  tires, 
there  were  miles  upon  miles  of  primeval  forest.  In  this  year  (1895)  along 
the  same  route  there  was  not  a  single  foot  that  the  fire  and  ax  had 
not  run  through  and  the  larger  (|uantity  had  been  uselessly  and  totally 
destroyed.  The  site  of  the  former  fiourishing  forest  was  now  occupied 
in  part  by  a  mass  of  blackened  stumps  and  ov^erthrown  trees,  in  part  by 
the  debris  left  behind  by  the  sawmills,  long  since  dei)arted,  for  there 
were  no  more  logs  to  saw,  and  in  part  by  coarse  weeds  or  a  struggling 
young  growth  endeavoring  to  gain  a  foothold  along  the  steep  moun- 
tain sides,  but  invariably  fired  as  often  as  a  sufiicieucy  of  undergrowth 
aeeumulated. 
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III  the  sections  where  no  settlements  exist  the  ax  and  the  railroad 
as  destructive  factors  are  eliminated,  but  the  most  powerful  of  them 
all,  the  forest  fire,  remains  and  rages  unchecked. 

It  is  true  that  the  needs  of  the  people  living  in  and  developing  the 
region  demand  fuel,  lumber,  etc.  There  wcmld  be  an  abundance  to 
furnish  all  necessary  supplies  of  this  sort  for  ages  to  ox)me  if  the  forest 
was  properly  used.  r>ut  in  place  of  i)utting  in  practice  an  intelligent 
and  careful  system  that  would  guard  against  waste  and  permit  the 
growing  timber  to  recuperate,  methods  are  in  vogue  such  as  would 
have  been  especially  devised  for  the  pur])ose  of  laying  waste  as  great 
an  area  of  forest  as  possible  in  the  shortest  time. 

From  an  intimate  knowledge  of  the  Co'ur  d'AIenes,  obtained  during 
a  residence  of  ten  years  in  the  immediate  neighborhood,  I  do  not  hesi- 
tate to  affirm  that  i>0  per  cent  of  the  accessible  merchantable  timber 
of  the  Cceur  d'AIenes  is  absolutely  destroyed;  that  of  the  renniinder 
20  i)er  cent  has  been  more  or  less  culled,  leaving  only  .'50  per  cent  in 
good  condition.  All  this  within  a-  period  of  thirty-four  years,  and  of 
these  only  twelve  years  represent  settlement  and  development. 

Judging  from  these  data,  how  long  will  the  remainder  last,  without 
some  system  of  x)rotection  ? 

Few  persons  consider  the  timerequire<l  to  replace  a  forest  of  the  sort 
that  covered  this  region  upon  the  advent  of  settlements.  Those  who 
are  especially  active  in  destroying  it  clearly  never  do.  Let  us  take  the 
roost  commonly  utilized  trees  for  exami)les.  To  produce  matun*  lumber — 
that  is,  logs  that  will  saw  economically  and  furnish  a  product  reason- 
ably durable  in  character — recjuires  for  the  yellow  pine  an  average  of 
175  years,  for  the  white  pine  a  period  ranging  from  200  to  300  years, 
for  Mertens's  hemlock  an  average  of  275  years,  for  the  cedar  200  to  250 
years,  for  the  Western  tamarack  150  years  for  rough  lumber,  3(K)  to  350 
years  for  the  clearer  and  more  valuable  i)rodu(jt,  and  for  the  Douglas 
spruce  an  average  of  200  years.  The  tamarack  and  the  Douglas  spruce 
are  cut  for  railroad  ties  while  young.  Few  trees  are  fit  for  this  purpose 
under  50  years  of  age.  A  glance  at  these  figures  will  show  that  no 
denuded  area  will  again  produce  valuable  timber  for  generations  to 
come.  It  may  be  said  that  there  is  a  young  growth  in  various  stages, 
which  is  continually  ])r()ducing  mature  trees.  Accei)ting  this,  the  (jues- 
tion  arises.  Is  this  source  of  supply  sufiicient  to  meet  the  constantly 
growing  demands?  It  is  i>ertectly  clear  that  it  is  not.  Sawmills  are 
cx>utinually  exhausting  the  forests  in  their  localities  and  laying  new 
areas  under  contribution.  Small  lumbering  i)lants  and  lie  choppers' 
camps  are  being  moved  from  place  to  place  tollnd  fresh  and  untouched 
regions;  and,  so  far  as  we  know,  not  one  of  tin*  areas  denuded  since  the 
advent  of  the  sawmill  has  as  yet  recuperated  sutticiently  to  yield  a 
farther  supply  of  merchantable  logs. 

However  rapid  the  destruction  may  be  from  the  ax  and  the  saw,  it 
would  still  reiiuin*  a  very  long  time  to  create  any  ap])recial)le  want  of 
suitable  lumbering  material  on  the  Pacific  Slope  if  only  these  two  means 


64        BOTANICAL  SURVEY  OP  THE  C(KUR  d'ALENE  MOUNTAINS. 

were  employed,  but  added  to  them  are  the  fires,  and  they  spare  neither 
old  nor  young  growth. 

There  are  two  principal  agencies  by  which  growing  timl)er  is  de- 
stroyed— the  operations  of  nature  and  those  of  man. 

The  natural  agencies  operating  in  the  Co*ur  d'Alenes  are  in  part  those 
of  the  meteorological  onler  and  in  part  those  which  act  as  diseases  of 
the  trees.  Of  the  former  there  are  four,  rain,  snow,  lightning,  wind; 
of  the  hitter,  one,  fungi. 

Tlie  action  of  rain,  snow,  and  wind  is  more  or  less  synchronous,  accord- 
ing to  season,  and  oi>erates  throughout  the  year.  The  lightning  is  more 
local,  and  limited  to  a  few  mouths  during  late  si>ring  and  summer. 
The  destruction  from  the  first  three  climatic  agencies,  resulting  from 
the  enormous  precipitation,  is  immense.  The  vast  quantities  of  debris 
in  the  shape  of  fallen  or  broken  ti^ees,  which  litter  the  forest  in  all  direc- 
tions, prove  this.  The  storms  that  bring  the  rain  or  snow  are  nearly 
always  accompanied  by  strong  south  or  southwesterly  gales.  Owing 
to  the  broken  character  of  the  mountains,  the  valleys  are  sheltered 
from  the  direct  force  of  the  wind,  which  is  only  felt  in  all  its  strength 
on  the  high  summits  of  the  ridge*.  In  the  valleys  the  wind  comes  in 
series  of  severe  gusts  of  longer  or  shorter  duration.  The  heavy  rains 
loosen  the  soil  and  humus  about  the  roots  of  the  trees,  and  their  great 
height  affords  a  leverage  by  which  the  largest  tree  is  easily  overthrown 
by  a  comparatively  small  exertion  of  force.  The  ease  with  which  a 
tree  is  thrown  down  dei>ends,  also,  largely  upon  the  depth  to  which  the 
roots  i>e;ietrate.  There  are  but  two  si^ecies  of  conifers  of  general  occur- 
rence in  this  section  which  strike  root  deep  enough  to  offer  a  fair  degree 
of  resistiince  to  the  wind.  They  are  the  cedar  and  Western  tamarack. 
The  cedar  is  short  in  stature  and  does  not  offer  much  leverage;  the 
tamarack  grows  tall  and,  as  it  does  not  rea<lily  yield  at  the  root,  is 
frequently  broken  off  in  the  trunk.  We  therefore  find  the  greatest 
destruction  due  to  these  agencies  in  the  Intermediate  or  White  Pine 
Zone, 

The  operation  of  the  phenomenon  that  I  have  namtnl  the  dominant 
precipitation  ]>oint  (see  page  15)  is  shown  here.  It  has  already  been 
mention^Hl  that  the  winds  which  accompany  the  storms  are  felt  through- 
out the  valhys  as  iHiwerful  intermittent  gnsts.  The  greater  number  of 
tliese  ar<-  obsiivc*!  to  have  a  certain  determinate  direction  for  each  sea- 
*K»Ti.  lutakiiij:  down  the  forest  j^ersistently  and  i^]H»ate<lly  in  the  same 
JiK'-aliTT  <!uiiiig  snrressive  storms  and  leaving  other  |)ort  ions  untouched. 
As  the  ridges  l»y  their  tixMul  determine  in  the  deflection  of  the  air  cur- 
i^ijt>  \\h-  anizle  of  impart  of  the  wind  in  the  valleys,  it  will  be  readily  seen 
That  a  rhaii^v  in  the  jrenoral  direction  from  which  the  storms  come  will 
iiivoivr  a  ro:Tes]>iMiding  change  in  the  di'tlection  of  the  air  into  the 
vallt-ys,  -which,  in  turn,  will  si>end  its  force  u]  on  another  part  of  the 
ff^resL  If  the  «^tornis  tame  always  unalterably  from  the  same  ]>oint^ 
we  shonld  hkxe  li.n-r,  t^^rtuous  i>;iss;ige^  cut  through  the  forest  in  certain 
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directious,  but  owing  to  the  oscillating  movement  of  the  point  from 
which  the  storms  come  we  find  areas  which  have  be<^n  partially  denuded 
in  all  stages  of  repair  and  others  which  shoAv  all  degrees  of  destruction. 

The  agency  of  snow  in  destroying  the  Ca^ur  d'Alehe  forests  is  seen 
in  the  great  number  of  broken  trees,  both  young  and  old,  which  one 
meets  constantly  in  traveling  through  the  timb(»r.  To  successfully 
resist  the  snow,  it  is  necessary  the  tree  should  have  a  vertical  stand. 
Even  a  slight  degree  of  inclination-  is  pretty  sure  to  end  in  the  ui)root- 
ing  of  the  individual  by  the  weight  of  the  snow  which  will  accumulate 
on  the  crown  during  the  storms  of  early  winter. 

Snow  slides  occur  at  various  i)laces,  (»S])ccially  around  the  high,  bare 
peaks — such  as  Stevens,  Wiessner,  and  Sunset — but  they  arc  insig- 
nificant and  not  at  all  dangerous,  except  where  the  timber  has  been 
destroyed.  The  occurrence  of  destructive  snow  slides  in  the  settled 
portions  of  the  Coeur  d'Alenes  is  a  direct  consecjuence  of  forest  destruc- 
tion in  those  localities.  On  the  areas  where  it  is  untouched  no  slides 
can  occur.  The  snow  is  firmly  held,  melts  slowly,  and  there  are  no  bare 
spots  on  the  8loi)es  or  on  the  summits  where  a  loosened  mass  can  acquire 
momentum. 

The  lightning  operates  by  following  the  trees  to  the  earth  and  firing 
the  humus,  or,  in  cjises  where  they  are  dead  and  standing,  the  trunks 
or  limbs  are  set  on  fire.  Many  of  the  fires  which  rage  in  the  Gceur 
d'Alenes  are  ascribed  to  this  cause.  The  supi)osition,  however,  is  in 
the  main  fallacious.  There  are  occasionally  during  sunmier  high 
winds  accompanied  by  electrical  phenomena,  lightning  and  sometimes 
thunder  without  rain.  If  lightning  strikes  a  tree  during  such  a  storm 
and  fires  the  humus,  there  is  a  lu'obability  of  a  forest  fire.  The  largest 
number  of  electrical  storms,  however,  are  acujompanicjd  by  downpours 
of  rain  which  drench  the  humus  and  the  foliage  of  the  conifers  so 
thoroughly  that  they  can  not  burn. 

Diseases  of  the  trees  come  last  among  the  more  i)rominent  of  the 
natural  influences  which  destroy  the  forests  in  the  ( '(eur  d'Alenes. 
They  are  the  results  of  the  attacks  of  various  kinds  of  fungi.  P^very 
species  is  subject  to  them,  bnt  i.ome  more  than  others.  Of  the  varie- 
ties that  are  particularly  useful  the  white  pine  is,  i)erhaps,  more  liable 
to  such  attacks  than  any  otlier.  (Ireat  bodies  of  this  pine  are  often 
attacked  simultaneously  over  considerable  areas  by  some  obscure  fun- 
gous disease  and  invariably  succumb. 

We  come  now  to  the  cause  of  the  most  extensive  depredations  on 
the  growing  forest — man.  He  employs  two  potent  weapons,  the  ax 
and  saw  and  tire.  The  methods  and  the  motives  of  and  for  his  work 
on  the  timber  are  infinitely  varied.  Among  the  former,  sawmills  and 
logging  operations  stand  preeminent.  There  is  not  now  as  much  activ- 
ity in  these  industries  throughout  the  C'<imu-  d'Alenes  as  there  formerly 
was.  The  reason  for  this  is  ])artly  to  be  fcmnd  in  the  diminishing 
supply  near  the  centers  of  consumption  and  partly  in  the  failure  of 
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various  parties  to  obtain  the  timber-cutting  permits  tbey  have  sought, 
which,  if  granted,  would  liave  opened  u[)  to  them  tlie  best  i)ortions  of 
what  yet  remains  comparatively  untouched.  There  are  now  no  very 
large  sawmill  or  logging  concerns  in  operation  in  the  Coeur  d'AIenes. 
The  largest  and  most  numerous  are  at  Harrison,  at  the  outlet  of  the 
Coeur  d'Alene  Kiver  into  Lake  Ga*ur  d'Alene.  They  obtain  their  logs 
partly  from  the  St.  Joseph  region,  partly  from  the  (^oeur  d'Alene  and 
BTorth  Fork  valleys.  At  Cataldo,  3  kilometers  (1.7  miles)  above  the 
old  Coeur  d'xVlene  Mission,  there  was  until  three  months  since  a  mill 
for  the  manufacture  of  shingles.  They  obtained  their  logs  wholly  from 
cuts  along  the  valley  of  the  North  Fork,  This  plant  burned  down  and 
is  not  yet  rebuilt.  There  are,  or  were  recently,  a  few  small  mills  in  the 
valley  of  the  North  Fork  sawing  lumber  for  local  demands,  also  a  few 
in  the  South  Fork,  all  mere  portable  concerns.  There  are  no  sawmills 
in  the  St.  Mary  basin  and  none  in  that  of  the  St.  Joseph.  In  the 
former  no  logs  are  cut  above  the  i)oint  where  the  river  enters  the  canyon ; 
on  the  St.  Joseph  logs  are  cut  wherever  opportunity  is  aiforded.  The 
large  sawmill  lately  built  at  Spokane,  Wash.,  will  in  the  near  future 
make  itself  felt  as  a  consumer  of  the  Co^ur  d'Alene  forests. 

Among  other  demands  which  make  serious  inroads  into  the  timber  are 
those  for  railroad  ties  and  telegraph  poles.  None  but  young  trees 
are  used  for  these  purposes,  and  none  of  larger  diameter  than  can  be 
used  in  their  full  diametral  growth.  The  telegraph  poles  are  cut  alto- 
gether from  the  cedar,  the  railroad  ties  from  Douglas  spruce  and  tam- 
arack. None  are  sawed  except  bridge  and  switch  ties;  the  others  are 
hewed  from  the  tree.  This  makes  the  employment  of  large  trunks  for 
this  purpose  impossible.  As  ties  made  from  the  soft  timber  of  the 
Pacific  Coast  conifers  are  not  durable  wheji  placed  in  contact  with  the 
soil,  they  soon  decay  and  require  frecjuent  renewal.  Vast  quantities 
of  young  timber  are  continually  cut  to  meet  this  never-ceasing  demand. 

In  logging,  or  cutting  timber  for  any  purpose,  no  attempt  is  made  to 
spare  the  forest.  A  tree  is  felled  in  the  directicm  which  will  be  most 
convenient,  without  regard  to  the  number  it  will  crush  in  falling.  The 
best  parts  only  are  used — tops,  etc.,  are  left  to  rot  where  they  fall.  The 
tie-chopping  (;ami)s  are  the  worst  in  this  respect.  As  they  can  utilize 
more  of  the  tribes  in  a  given  s])ace  than  the  loggers,  they  also  leave 
more  tops  and  litter  behind.  This  furnishes  an  excellent  nidus  for  the 
coming  forest  tire  to  work  in.  Wood  choppers,  if  in  a  region  where 
trees  are  plentiful,  i)ursne  the  same  method.  The  straight,  clear  parts 
of  the  tree  only  are  utilized;  the  crown  is  rejected,  because  it  splits 
harder  and  re(|uires  time  to  trim  up. 

The  clearings  made  for  agricultural  purposes  really  are  the  least 
destructive  of  timber,  though  one  would  suppose  it  would  be  the  reverse. 
That  is  because  it  is  an  imi)Ossibility  for  one  man  to  clear  a  farm  in  the 
White  Fine  Zone  of  sullicient  size  to  support  a  family  within  the  time 
of  one  generation.     The  clearings  are  mainly  confined  to  the  Yellow 
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Pine  belt,  and  when  settlements  are  made  within  the  White  Pine  Zone 
the  open  meadow  lands  are  universally  chosen. 

We  come  now  to  the  most  destiuctive  of  all  the  means  used  in  exter- 
minating the  forests  not  ah)ne  of  the  Canir  d'Alene  region,  but  of  the 
Pacilic  Slope  in  general — the  element  of  fire.  The  forest  fires  of  the  far 
West  are  very  different  affairs  from  those  that  ravage  the  upper  Mis- 
sissippi Valley  or  the  Kastern  States,  Did  they  carry  with  them  the 
same  menace  to  life,  we  should  soon  see  concerted  efforts  to  abate 
the  evil.  Forest  fires  have  always  raged  in  the  CiiHir  d'Alenes.  The 
oldest  growth  of  forest  shows  blackened  stumps  buried  under  the 
accumulated  debris  of  centuries.  When  one  digs  down  in  the  soil 
charred  wood  is  often  turned  up  from  the  depth  of  1  meter  (40  inches) 
or  more.  The  forests  of  the  past  were  doubtless  fired  in  the  main  by 
the  Indians,  ac<jidentally  or  purposely,  or  both.  The  areas,  however, 
which  were  burned  over  each  season  were  insignificant;  in  most  sec- 
tions fires  manifestly  did  not  occur  daring  centuries. 

The  action  of  the  fires  in  each  of  the  forest  zones  is  in  a  manner 
peculiar  to  each  section,  depending  upon  the  means  whereby  it  spreads. 
Its  destructiveness,  always  considerable,  is  proportional  to  the  amount 
of  humus  which  covers  the  ground  and  to  the  free  or  interrupted 
access  of  a  draft  or  wind.  The  fires  of  the  White  Pine  belt  are  by  far 
the  most  destructive  from  every  point  of  view  and  very  much  more 
numerous.  Owing  to  its  sheltered  situation,  the  progress  of  fire  is 
here  slow.  It  is  not  difiicult  to  walk  away  from  a  fire  as  it  advances. 
One  can  ride  through  a  burning  forest,  as  1  have  done  many  times,  and 
suffer  no  other  inconvenience  than  a  covering  of  ashes  and  dust,  A 
slight  amount  of  clearing  around  a  cabin  or  house  is  ample  protection. 
It  only  becomes  dangerous  in  the  rare  instances  when  a  high  wind  fans 
the  flames,  or  when  the  fire  runs  through  an  area  previously  burned 
over  on  which  the  dejid  timber  is  down.  It  then  sometimes  creates 
a  strong  draft  or  suction  of  its  own,  which  sends  the  flames  through 
the  forest  at  great  speed  and  annihilates  everything  in  its  way.  Such 
instances  are  rare,  and  the  fury  of  the  sea  of  flame  is  soon  over.  The 
quiet  and  slow  burning  is  the  rule,  and  but  for  the  volumes  of  ascend- 
ing smoke  an  observer  at  a  distance  would  not  suspect  the  perhaps 
near  presence  of  a  great  forest  Wvo. 

The  fire  in  the  White  Tine  belt  spreads  ]nincipally  by  burning  the 
humus.  There  is  a  covering  of  this  material  ranging  from  4  cm.  (1.0 
inches)  in  depth  to  50  cm.  (20  inches)  or  mon\  This  rarely  burns  with 
a  flame.  It  is  a  ])rocess  of  slow  incineration  of  the  mass  at  a  red  heat. 
If  the  fires  ran  through  the  forest  with  the  same  speed  as  in  the  East, 
every  vestige  of  timber  would  have  been  swei)t  off  long  since.  After 
the  Are  has  once  obtained  a  firm  lodgnuMit  in  the  humus  it  beccmies  an 
exceedingly  difiicult  matter  to  extinguish  it.  I  ]ia\  e  known  it  to  burn 
continuously  for  two  months  under  the  snow.  As  the  line  of  inciner- 
ation spreads  through  the  tbrest,  it  encounters  the  roots  of  the  trees. 
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In  the  majority  of  instances  these  are  not  burned,  they  are  simply 
cooked,  and  the  lower  portion  of  the  trunk,  which  is  always  more  or  less 
buried  in  a  mass  of  dead  and  decaying  pine  needles,  suffers  the  same 
fate.  Only  when  a  tree  is  reached  having  pitchy  roots  or  gum  cracks 
does  it  burn  up,  and  then  seldom  completely. 

The  fire-resisting  power  of  the  trees,  both  in  species  and  individuals, 
varies  greatly.  The  factors  of  safety  lie  in  a  thick,  nonresinous  bark 
and  in  roots  which  penetrate  deeper  than  the  lower  limit  of  the  humua. 
Among  the  trees  that  occur  in  the  White  Pine  belt  the  Douglas  spruce 
resists  fire  the  longest  and  Mertens's  hemlock  the  least. 

The  fires  in  the  Yellow  Pine  Zone  spread  with  greater  rapidity  than 
in  any  of  the  other  sections.  The  country  is  open  and  the  ground 
more  or  less  covered  with  grass,  through  which  the  fire  runs.  As  the 
growth  of  grass  is  thin,  the  duration  of  the  fire  in  any  locality  is  short, 
and  neither  the  yellow  pine  nor  the  Douglas  spruce  suffers  very  much 
the  first  few  times.  Where  dense  groves  of  black  pine  and  tamarack 
exist  there  is  a  thick  layer  of  pine  needles,  and  the  effects  of  the  fires 
on  them  are  much  the  same  as  in  the  White  Pine  belt.  When  the  fires 
occur  among  the  subalpine  firs  or  along  the  crest  line  of  the  ridges, 
there  is  commonly  a  strong  breeze  accompanying  them  and  fanning 
the  flames.  A  clean  sweep  is  pretty  apt  to  be  made  in  such  cases. 
The  subalpine  fir  does  not  well  resist  the  fire,  as  the  resin  vesicles  in 
the  bark  burn  readily  and  cook  the  wood. 

The  after  results  of  a  fire  on  the  timber  are  various.  In  the  White 
Pine  belt  every  tree  that  has  been  exposed  to  a  fair  contact  with  the 
smoldering,  redhot  humus  dies.  In  the  Yellow  Pine  section  the  tam- 
arack and  Douglas  spruce  trees  that  survive  are  almost  certain  to 
develop  gum  cracks,  which  unfit  large  portions  of  the  tree,  if  not  the 
whole,  for  use.  The  yellow  pine  develops  pitch  streaks  and  spots 
where  the  fire  has  touched  the  bark  most  severely,  but  in  general  this 
tree,  owing  to  its  very  thick  and  nonresinous  bark,  suffers  less  than 
any  other  species.  The  gum  cracks  and  pitch  streaks  which  come  as 
the  after  effects  of  the  fires,  even  if  the  tree  is  not  killed,  pave  the  way 
for  a  burning  of  the  individuals  so  affected  at  the  next  conflagration. 

The  trees  in  the  White  Pine  belt  soon  begin  to  decay  after  the  fire 
has  passed  through.  The  hemlocks  always  rot  first  at  or  closely 
below  the  lower  portion  of  the  crown  of  the  mature  trees,  the  others 
at  the  root.  Two  or  three  years  after  a  fire  the  tops  of  the  hemlocks 
begin  to  drop  off  and  the  tall,  dead  spires  of  white  pine,  spruce,  fir, 
etc.,  begin  to  fall  down.  In  six  or  seven  years  from  the  time  the  fire 
first  swept  through  there  is  a  sufficiency  of  debris  on  the  ground  to 
furnish  material  for  a  fresh  conflagration.  In  the  meantime  a  growth 
of  saplings  has  sprung  up,  and  the  forest  has  become  so  dense  with 
the  mass  of  ui)rooted  trees  and  vigorously  growing  saplings  as  to  be 
quite  impassable.  For  the  second  time  fire  is  applied.  There  is  now 
no  humus,  only  woody  litter.    The  fire,  fanned  by  the  free  access  of 
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tbe  air  over  the  denuded  area,  burns  fiercely,  and  windfalls,  standing 
dead  trees,  and  young  growth  are  all  swept  away  together,  leaving 
nothing  but  a  light  covering  of  ashes  and  a  few  blackened  stumps. 

In  the  Yellow  Pine  section,  as  before  explained,  the  trees  are  not 
fire-kille<l  as  extensively  as  in  the  other  sections,  but  the  action  on  the 
young  growth  is  the  same.  The  second  tire  therefore  frustrates  any 
attempt  of  nature  to  replace  the  cut  oil*  or  burned  up  older  growth  by 
a  new  one. 

The  forest  is  replaced  by  nature  abundantly  and  surely  if  not  inter- 
fered with.  Within  a  few  months  after  a  *' first  burn"  of  a  forest  area 
in  the  White  Pine  Zone,  there  will  be  seen  young  plants  of  various 
species  of  willow  and  ceahothus  springing  up  in  great  numbers  from 
the  denuded  soil.  In  places  where  the  humus  was  not  totally  destroyed 
seedlings  of  different  kinds  of  conifers  which  grew  nearest  the  burned 
area  begin  to  show  themselves.  After  three  or  four  years  the  shed  and 
decaying  leaves  of  the  willows,  ceanothi,  and  the  annuals  that  ai^e  com- 
ing in  have  formed  a  very  thin  humus,  which  appears  to  be  essential  to 
the  germination  of  the  seeds  of  the  conifers,  which  now  increase  rapidly, 
and  in  a  few  years  the  shrubby  vegetation  has  given  place  to  a  thriving 
young  growth  of  trees.  At  the  same  time  most  of  the  dead  timber 
killed  by  the  previous  fire  has  fallen  down. 

Wlien  the  timber  is  removed  by  a  second  burning,  the  barren  soil 
parts  more  readily  with  its  moisture.  Owing  to  this  cause  many  places, 
especially  those  with  a  southern  exposure,  become  too  dry  after  a  fire 
to  again  allow  the  growth  of  conifers.  We  find  such  x^laces  everywhere 
along  the  valley  of  the  South  Fork,  the  upper  St.  Mary,  and  in  the 
zones  of  the  Subalpine  Fir  and  the  Crest  Line.  The  wide  expanses  of 
grassy  slopes  at  high  elevations  are  probably  due  to  the  exsiccated 
nature  of  the  soil  during  the  summer  months.  One  sees  old  burned 
stamps  in  many  localities  at  these  elevations,  and  their  presence  proves 
incon trover tibly  the  existence  of  a  heavier  forest  growth  in  past  times. 

It  would  be  practically  impossible  for  human  efforts  to  replant  suc- 
cessfully any  considerable  i)ortion  of  the  burned  forest  tracts  in  the 
CcBur  d'Alenes.  In  the  first  place,  the  ground  must  be  sheltered  from 
the  direct  rays  of  the  sun,  not  only  to  permit  the  germination  of  the 
seed,  but  also  to  retain  a  sufiiciency  of  moisture  during  the  dry  season. 
Next,  the  seedlings  or  saplings  must  stand  close  enough  to  resist  the 
crushing  efi'ects  of  the  great  (juantities  of  snow  piled  on  them  during 
the  winter.  Observation  juoves  that  a  dense  growth  does  not  sufter  in 
the  aggregate  from  this  cause  as  much  as  one  that  is  open. 

On  an  acre  of  ground  in  one  of  the  sections  where  the  forest  is  in 
process  of  restoration  a  halt'  million  seedlings  15  cm.  to  20  cm.  ((>  to  8 
inches)  high  is  a  common  occairrence.  On  shady  sloj>es  with  a  northern 
exposure  I  have  seen  them  set  so  closely  that  every  acre  bore  millions. 
Young  trees  4  to  5  meters  (l.'i  to  KJ  feet)  high  form  such  dense  groves 
in  many  places  that  it  is  impossible  to  force  one's  way  through  them 
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without  chopping.  It  is  only  by  growing  in  such  masses  that  the  spe- 
cies in  their  early  stage  stand  a  chance  to  survive  the  destructive  forces 
of  wind  and  snow. 

In  the  belt  of  Yellow  Pine  there  ia  always  more  or  less  of  a  grassy 
covering,  which  is  replaced  very  soon  after  being  burned.  This  acts  tbe 
part  of  the  humus  in  the  White  Pine  Zone  and  favors  the  germination 
of  seeds. 

The  species  of  conifers  that  come  up  over  the  burned  areas  are  the 
same  as  those  which  grew  there  before,  the  only  variation  being  in  the 
relative  number  of  individuals  of  the  various  kinds  upon  a  certain 
measure  of  ground.  Thus,  upon  a  piece  of  bottom  land  previously 
covered  to  tbe  extent  of  70  per  cent  by  the  white  pine  and  hemlock  the 
black  pine  may  come  in  and  form  perhaps  90  per  cent  of  the  total 
stand,  or  hemlock  may  crowd  everything  else  out  on  the  slopes,  or 
the  white  fir  do  the  same.  This,  however,  is  not  lasting,  for  eventually 
the  same  balance  which  existed  before  the  fire  is  restored. 

The  principal  causes  of  forest  fires  in  the  CcKur  d'Alenes  are  pros- 
pectors, railroads,  timber  cutters,  farmers,  camping  parties,  and 
maliciousness. 

First  come  the  prospectors,  as  the  originators  of  the  larger  number 
of  fires.  The  dense  forest  and  the  deep  humus  covering  the  soil  are 
great  hindrances  to  prospecting.  To  clear  away  these  and  expose 
croppings  or  '*  float"  from  the  mineral-bearing  veins  which  may  exist 
in  the  neighborhood  the  forest  is  fired.  When  a  mineral  claim  is 
located,  it  is  customary  to  employ  fire  to  help  in  stripping  the  ground, 
if  heavily  timbered ;  that  it  spreads  does  not  matter,  in  fact  no  attention 
whatever  is  given  to  it.  When  it  is  considered  that  the  Cceur  d'Alenes 
are  seamed  with  mineral-bearing  lodes,  that  many  men  are  engaged 
throughout  the  summer  in  searching  out  these  veins,  and  that  they 
never  hesitate  to  fire  the  forest  to  expedite  their  work,  it  need  surprise 
no  one  that  every  season  hundreds  of  forest  fires  are  started  in  every 
section  where  mineral  is  known  to  exist.  While  each  of  these  may  not 
cover  an  extensive  space,  collectively  they  form  a  very  large  area.  The 
first  burning,  however,  does  not  suffice  for  prospecting  purposes.  The 
fallen  trees  soon  render  the  country  more  difficult  of  access  than  ever. 
It  ia  only  when  a  region  is  given  a  second  burning  that  the  ground 
is  well  cleared  for  years  to  come,  and  the  prospectors  know  this  only 
too  well. 

Railroads  come  next  as  the  originators  of  fires.  No  line  is  ever  con- 
structed through  the  timber  that  is  not  flanked  by  two  strips  of  forest 
fires  so  long  as  the  timber  lusts  in  proximity  to  the  road.  During  the 
time  of  construction  the  right  of  way  is  cleared  by  fire  whenever  prac- 
ticable; it  spreads  from  the  construction  camps,  and  no  efforts  are  made 
to  check  it,  except  so  far  as  relates  to  the  safety  of  that  particular  camp. 
When  the  line  is  in  operation,  sparks  from  engines — never  provided 
with  etlieient  spark  arresters — start  extensive  conflagrations.  Both 
sides  of  an  embankment  a  few  years  old,  and  the  partially  or  wholly 


ck-areU  riglit  of  way  always  support  largL'  <]uiiiitities  of  herbage  iu  tlie 
sbapti  of  auuual  and  i>erenuiiil  plants.  In  late  suuimec  all  thin  is  like  a 
mHsaoftiader,  ready  to  burst  into  dame  u|M)ii  llieapplii-atioii  of  asparlc. 
Tbe  railroads  tliemxelvea  often  suffer  severely  from  tlie  fire,  kindled 
tLi'ough  their  own  caieleKSiiess  or  iiegligeuce.  Bridges  are  bnriied, 
tits  and  wood  destroyed;  Btill,  little  efifort  is  pnt  fnrtli  to  clieeic  tlie  evil. 

Timber  cutters  eom«  next  as  factors  in  the  destructive  proces»eK.  If 
tliey  do  not  abaoliiloly  kindle  as  many  fires  as  do  those  we  have  already 
uolieed,  they  certainly  contribute  more  toward  iho  efl'eotive  proparatiou 
of  the  forentH  for  tlie  csoming  contlugrationM  than  do  the  others.  The 
forests  are  filled  by  them  with  litt*>r  from  the  cut  trees,  the  up]ier  |ior- 
tions  of  the  truuk  and  the  crown,  which  are  never  utilized ;  broken  and 
Rplintered  trees  of  all  ages  and  wizen,  destroyed  by  the  careless  felling 
of  the  trees  that  were  used;  large  trees  cat  down  and  sawed  into  logs, 
but  rejected  for  various  reasons;  in  ohort,  all  the  debris  a  large  dense 
forest  will  furnish,  Hueh  a  mass  of  inflammable  substances  gives  au 
excellent  opjMirtunity  for  a  hot.  destructive  fire,  and  it  is  t<iire  to  come 
sooner  or  latfir.  Ocuasionally  tires  are  set  to  cover  up  plunderings  of 
trespassers  upon  the  jmblic  timber,  and  they  are  common  euougb  in  all 
localities  where  large  quantities  of  himber  are  cut  from  public  lands. 

Settlers  upon  agricultural  lands  within  the  forest  Mean  do  their  share 
toward  needlessly  destroying  the  timber.  We  will  exclude  all  Urea 
set  for  the  purpose  of  clearing  the  laud  to  render  it  tillable.  It  never 
stoiis  here,  howovei',  except  by  accident.  If  the  condagration  spreads 
from  the  clearing  to  the  neighboring  forest,  no  one  tries  to  stop  it  or 
cares  in  the  least  how  far  it  extends  so  long  as  it  does  not  endanger  the 
iudividiml's  property.  The  greatest  danger  from  this  canse  lies  in  the 
sections  where  the  setlh^rs  endeavor  to  depend  upon  stock  raising  for 
their  support.  Their  summer  range  here  is  tlie  forest,  where  the  grass 
growtli,  at  least  in  the  White  Pine  Zone,  is  exceedingly  scanty.  Ify 
Inirning  tlic  forest  they  reason  that  a  larger  supply  of  grass  will  be 
obtained.  This  is  true,  at  least  partially.  .Many  tires  are  started  with 
this  objcirt  in  view. 

Camping  parties  olteu  carelessly  neglect  to  estingnish  their  tires  iu 
breaking  I'iunp.  There  is  a  local  law  a|iplicable  to  this  in  the  Co-ur 
d'Alcncs.  which.  Iiowcver,  nobody  ever  dreams  of  enforcing. 

Maliciousness  adds  in  a  slight  degree  to  the  causes  of  forest  fires. 
Instances  arc  kni)wn  where  parties  have  tired  the  timber  out  of  morbid 
curiosity  to  see  it  burn  and  to  see  the  liaracs  run  to  (lie  top  of  the  tall, 
licheu-draped  trees. 

BURNED   AREAS. 

The  forests  iu  the  (Ja-ur  d'Aleries  are  honeyrombed  with  burns  in  all 
directions  and  of  all  sizes.  It  is  impossible  to  travel  anywhere  without 
meeting  with  these  ilead  :iTid  blackened  remnants  of  what  was  once  a 
vigorously  growing  forest.  The  saw  and  the  ax  have  been  as  nothing 
compared  with  the  fires.     I  do  not  hesitate  to  assert  that  for  every 
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foot  of  lumber,  board  measure,  put  to  proper  uses  in  this  region  100 
cubic  feet  of  timber  have  been  destroyed  by  the  fiery  element  or  need- 
lessly wasted  in  the  tree.  The  burns  of  largest  extent  have  been  in  the 
Yellow  Pine  districts.  It  would  be  a  difficult  matter  to  find  a  body  of 
500  acres  in  the  whole  of  this  zone  which  has  not  been  visited  by  fire 
within  the  past  thirty-five  years.  If  the  damage  done  here  was  as  great 
and  complete  as  elsewhere,  there  would  now  be  nothing  left  of  this  but 
charred  logs.  Luckily,  however,  this,  the  most  accessible  portion,  suf- 
fers the  least.  It  is  in  the  White  Pine  belt  that  we  find  the  destruc- 
tion in  its  widest  sweep.  I  would  here  call  attention  to  the  map 
accompanying  this  report.  I  have  endeavored  to  mark  on  it  all  the 
large  areas  where  more  than  50  per  cent  of  the  growing  timber  is 
destroyed  by  fire.  Commencing  in  the  southern  part  with  the  St. 
Mary  basin,  we  find  in  the  upper  portion  of  its  valley  an  area,  approxi- 
mately 25  kilometers  (15.5  miles)  north  and  south  and  35  kilometers  (22 
miles)  east  and  west,  upon  which  the  destruction  of  the  old  growth  has 
been  from  70  per  cent  to  total.  The  bulk  of  this  was  burned  about  six- 
teen or  seventeen  years  ago.  A  young  growth  has  covered  the  oldest 
burns,  and  this  has  in  turn  been  destroyed  over  about  one-fourth  of  the 
area. 

Coming  down  the  valley,  we  find  minor  burns  everywhere.  They 
range  in  size  from  an  acre  or  two  to  tracts  of  300  or  400  acres.  An 
exception  to  this  is  a  large  tract  of  mostly  Old  Growth,  situated  between 
the  Santianne  and  a  line  drawn  east  and  west  through  a  point  about  4 
kilometers  (2.5  miles)  south  from  Emerald  Creek  from  the  west  divide 
to  the  St.  Mary.  Burned  spots  occur  over  this  area  also,  but  they  are 
not  large  in  the  aggregate.  When  the  canyon  portion  of  the  St.  Mary 
is  reached^  most  of  the  burns  are  on  the  west  bank  in  the  Yellow  Pine 
belt  They  are,  as  before,  of  varying  size,  dotting  the  country  here  and 
there  and  separated  from  each  other  by  bands  of  living  forest.  On  the 
east  bank  the  open  Yellow  Pine  belt,  which  follows  the  immediate 
vicinity  of  the  stream,  soon  gives  way  to  a  section  of  the  White  Pine 
Zone,  reumrkable  for  its  excellent  state  of  preservation.  This  tract 
occupies  the  triangular  space  which  is  inclosed  between  the  St.  Joseph 
and  the  St.  Mary  on  the  east  and  west,  the  point  of  junction  of  these 
two  rivers  on  the  north,  and  the  Elk  range  for  the  base  in  the  south. 
The  best  and  most  valuable  timber,  as  well  as  the  easiest  of  access  of 
all  in  the  St.  Mary  basin,  is  situated  here  and  on  the  previously  men- 
tioned area  north  from  the  Santianne. 

Coming  to  the  St.  Joseph  basins,  we  find  that  the  burns  are  of  the 
scattered  kind.  Small  tracts,  from  a  few  acres  to  3  or  4  square  miles, 
separated  by  larger  areas  of  green  timber,  are  found  throughout.  On 
the  whole,  the  St.  Joseph  region  has  suffered  very  much  less  than  any 
other  portion  of  the  Ccrur  d'Alenes.  This  is  entirely  due  to  its  general 
inaccessibility  and  remoteness  from  the  highways  of  travel  and  centers 
of  population.    In  the  low  country  around  Lake  CcBur  d'AIene  and  its 
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easterly  extensions  up  the  valley  of  the  Gceur  d'Alene  lliver  we  enter 
apou  tlie  classic  grounds  of  tlie  great  burns  of  tliis  region.  Through 
this  low,  broken,  undulating  country  came  the  two  routes  of  the  mili- 
tary road  constructed  by  Capt.  John  Mullan  in  1859  and  1862  and  in 
later  years  a  branch  line  of  the  Union  Pacific  Eailroad.  There  has 
been  in  consequence  no  lack  of  opportunity  for  the  spread  of  fires,  and 
the  region  has  always  been  and  is  yet  a  grand  starting  point  for  the 
conflagrations  which  are  sure  to  occur  each  summer. 

This  broken  region  consists,  topograi)hically,  of  the  foothills  of  the 
basal  ridge  of  the  North  Fork  basin,  the  only  area  of  its  kind  in  the 
Cceur  d'Alenes.  A  line  drawn  from  Eathdrum,  Idaho,  to  the  Old 
Mission,  on  tlie  South  Fork  of  the  C(rur  d'Alene  Eiver,  would  very 
nearly  bisect  it.  We  find  here  a  mingling  of  the  zones  of  the  Yellow 
and  the  White  Pine — an  interlacing  of  long  lobes  which  extend  from 
the  one  into  the  other.  Originally  the  forest  was  exceedingly  dense 
over  the  greater  })ortion  of  this  area,  and  being  easy  of  access  it  was 
one  of  the  most  valuable  parts  of  the  region  for  lumbering  purposes. 
Hundreds  of  fires  have  sadly  decimated  it  during  the  past  twelve  or 
fourteen  years.  The  Yellow  Pine  has  not  sufltered  so  extensively,  owing 
to  causes  alreiidy  explained,  but  the  abutting  and  interlacing  portions 
of  the  White  Pine  Zone  have  been  frightfully  ravaged.  From  this 
tract  as  a  central  point  the  fires  have  spread  many  kilometers  north 
and  south  into  the  adjoining  mountains.  Excluding  all  portions  to 
the  east  of  the  Old  Mission  for  the  i)resent,  there  is  in  this  tract  an 
area  of  about  50  kilometers  (31  miles)  from  east  to  west  and  as  much 
from  north  to  south  upon  which  Cm  per  cent  of  the  forest  has  been 
destroyed  by  fire.  The  remaining  35  i)er  cent  represents  yellow  pine 
principally.  As  this  foothill  region  is  especially  liable  to  confiagra- 
tions,  the  inroads  of  sawmills,  and  the  clearings  of  settlers,  a  few  years 
longer  will  solve  the  forestry  problem  here. 

Proceeding  up  the  valley  of  the  South  Fork,  we  come  into  the  center 
of  population  of  the  C(i>ur  d'Alenes.  Between  the  fires  and  the  saw- 
mills the  valley  is  pretty  well  cleared  of  its  forest.  From  the  Old 
Mission  to  the  summit  of  the  Bitter  Hoots,  a  distance  of  (JO  kilometers 
(37  miles),  and  extending  north  and  south,  with  an  average  width  of  18 
kilometers  (11  miles),  fully  90  i)er  cent  of  the  timber  is  gone.  Com- 
paratively little  of  it  was  utilizcMl;  most  of  it  burned  up.  Much  the 
larger  part  of  the  valley  is  now  entirely  destitute  of  sizable  timber. 
What  is  left  we  find  in  the  wet  canyons,  where  the  abundance  of  water 
iu  the  humus  has  acted  as  a  bar  against  the  spread  of  the  fiames. 
The  young  growth  stands  no  chance  here.  As  soon  as  large  enough 
and  dense  enough  to  burn  it  is  certain  to  be  fired. 

Coming  into  the  North  Fork  basin,  we  go  away  from  the  highways 
of  travel  and  would  exj)ect  to  find  a  less  amount  of  destruction.  It 
woald  be  so  were  this  tract  not  surrounded  by  a  series  of  points  whence 
conflagrations  are  sure  to  come  each  year,  everyone  eating  a  little  deeper 
into  the  forest  than  did  its  x)re(lecessor. 
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In  the  southeastern  part  of  the  basin,  where  the  gold-bearing  areas 
are  situated,  we  find  about  80  per  cent  of  the  forest  destroyed.  These 
burns  date  partially  to  the  time  of  the  old  ones  of  the  South  Fork  val- 
ley, with  which  they  connect  in  many  places,  and  in  part  to  the  confla- 
grations started  by  the  army  of  gold  seekers  which  overran  the  country 
when  it  first  became  generally  known  as  a  mineral-bearing  region  in 
1883  and  1884. 

Going  north  into  the  basin,  one  encounters  interrupted  burns  at  fre- 
quent intervals  until  the  northern  portion  is  reached.  Here  are  found 
those  which  had  their  origin  in  the  fires  kindled  in  the  valley  of  the 
Clark  Fork  at  the  time  the  Northern  Pacific  Eailroad  was  built.  The 
area  covered  is  not  known  to  me,  but  it  is  large,  for  the  burns  follow  the 
valley  of  the  Clark  Fork  from  Thompson  to  Lake  Pend  Oreille,  a  dis- 
tance of  116  kilometers  (69  miles),  and  the  fire  has  eaten  into  the  timber 
of  the  North  Fork  basin  in  thousands  of  places,  extending  in  some 
locaUties  as  much  as  30  kilometers  (19  miles)  southwest  from  the  river. 

Changing  to  the  western  side  of  the  North  Fork  basin,  we  come  to 
the  burns  which  have  had  their  origin  in  the  mining  camps  on  the  east 
shore  of  Lake  Pend  Oreille.  A  strip  of  country  45  kilometers  (30  miles) 
from  north  to  south,  and  averaging  in  width  from  8  to  16  kilometers 
(5  to  10  miles),  has  been  laid  waste  here  to  the  extent  of  about  75  per 
cent. 

Going  farther  south,  we  reach  the  northern  limit  of  the  burns  which 
have  come  from  the  region  of  the  Co?ur  d'Alene  valley.  They  have 
not  penetrated  very  far  into  this  part  of  the  North  Fork  basin.  Owing 
to  the  slow  progress  of  forest  fires,  the  spread  of  one  having  its  origin 
in  the  South  Fork  valley,  or  along  the  Mullan  road,  would  only,  except 
in  unusually  dry  seasons,  reach  this  part  before  the  quenching  fall  rains 
commenced.  The  most  valuable  portions  of  the  growing  timber  are 
found  here  upon  an  area  which  extends  eastward  to  the  main  river  and 
northward  to  the  central  sections  of  the  basin.  I  estimate  that  upon  a 
tract  of  about  400,000  acres  10  per  cent  of  the  forest  is  destroyed  by 
local  burns,  an  insignificant  amount  when  compared  with  the  condition 
of  the  timber  in  other  localities. 

In  estimating  the  percentage  of  timber  destroyed  and  standing  it 
is  pertinent  to  consider  what  amount  of  merchantable  timber  of  the 
difterent  species  of  conifers  grows  upon  an  acre.  This  varies  so  greatly 
that  it  is  difficult  to  give  even  an  approximately  correct  estimate.  I 
would  consider  for  the  best  class  of  bottom  lands  in  the  White  Pine  belt 
an  average  of  30,000  feet,  board  measure,  to  the  acre  a  low  estimate. 
It  might  be  divided  thus : 

Feet. 

White  pine 17,000 

Douglas  spruce 4, 000 

Tamarack 3, 000 

Cedar,  spruce,  etc 6, 000 

Where  cedar  predominates  it  might  rise  to  three  or  four  times  this 
amount.    This  estimate  includes  only  trees  fit  for  saw  logs. 
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In  tlie  Yellow  Piue  Zone  a  fair  acreage  would  be  7,000  feet,  board 
ineasnre,  divided  about  equally  between  yellow  pine  and  Doaglas  Bpruce 
to  the  extent  of  15  iier  cent,  the  remainder  tamarack.  However,  as 
before  remarlted,  the  t'oiiditions  of  the  forests  are  so  unequal,  owing  to 
cliuiate,  etc.,  that  do  just  eHtiinate  as  to  the  tiital  amomit  any  paiticular 
area  carries  can  be  made  ftom  a  general  average. 

The  accessible  portions  of  the  Ca-ar  d'Alene  forests  theoretically 
include  the  whole:  practically  they  do  not.  The  amount  that  can  be 
reached  will  always  depend  upon  the  urgency  of  the  demand  and  the 
pricea  of  the  forest  products  in  the  particular  region.  There  are  no 
physical  diflicnlttes  in  the  way  of  gaining  access  to  all  parts  whiuh 
cat!  not  be  readily  overcome;  the  cost  is  the  main  factor.  The  total  of 
the  bottom  lands  in  the  valleys  and  canyons  is  jirobably  not  the  one- 
hundredth  part  of  the  superficial  area  of  the  region. 

The  future  of  the  forests  of  the  Ctenr  D'Alenes  can  be  ea.sily  pre- 
dicted Hidess  a  successful  system  of  adequate  protection  against  wan- 
ton destruction  ia  aiforded.  If  in  the  short  space  of  thirty-flve  years 
50  per  cent  of  the  accessible  timber  has  been  totally  destroyed,  it 
reqnires  no  great  calculation  to  figure  out  the  desHny  of  the  other  half. 
It  most  be  recollected  that  only  twelve  or  tliiitoen  years  of  this  period 
have  been  marked  by  industrial  devehtpment  in  the  region. 
FOREST  FRSSBRVATION. 

Tutliiig  aside  «hiilly  the  iincMtioti  of  sentiment  and  loftking  at  the 
matter  from  an  ecoiionnc  stand|ioint,  there  is  not  the  slightest  cjuestioD 
that  the  forests  of  tlie  Cu-ur  d'Alenes  should  be  preserved. 

The  forest  should  be  i)reserved  because  it  is  a  source  of  lumber  and 
fneh  The  greatest  wealth  of  the  C(enr  d'Alenes  is  in  its  mines.  To 
exploit  tlic  mineral  treasures  of  these  mountains  successfully  rei|uire8 
an  adeijiiate  amount  of  lumber  and  fueh 

When  tlie  home  supply  givt's  out  it  uuist  be  imported.  That  means 
a  very  hing  haul,  for  the  forests  of  .Montana,  never  extensive,  are  fast 
drifting  toward  the  same  condition  in  which  the  (^oeur  d'Alenes  are 
found.  We  have  seen  that  a  very  long  time  is  required  before  a  forest 
once  destroyed  will  arrive  at  sutHcieut  age  to  yield  marketalde  logs. 
The  young  gi-owth  of  the  Coeur  d'Alenes  will  not  reach  this  state,  even 
with  the  hest  of  care,  within  the  next  three  generations.  There  is  all 
the  more  reason,  then,  wliy  that  which  remains  of  the  <^hl  and  Second 
growths  should  lie  used  legitimately — that  is,  with  all  needlessly  waste- 
ful methods  rigorously  eliminated, 

Tlie  forest  should  he  preserved  for  (-Jimatit;  reasons.  The  clearing 
away  of  the  forests  suhjerts  all  the  agrii'ultural  lauds  in  the  valleys  to 
much  gi-eater  temperature  variations  tlian  they  previously  experienced. 
The  days  will  bo  warmer,  the  nights  colder.  The  increased  diurnal 
temperature  is  no  compensation  whatever  for  the  lower  nortiirnal.  It 
means  a  freer  evaporation  from  the  soil  and  eouseijuent  ilesiecation, 
and  a  greater  radiation  into  si>ace  of  the  heat  that  the  earth  has 
7203— No.  1 ti 
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absorbed  during  the  day,  aud  therefore  more  frosty  nights.  Not 
only  are  the  valleys  within  the  mountains  aftected,  but  the  phenomena 
of  frosty  nights  during  the  summer  will  make  itself  felt  more  severely 
in  the  valleys  of  the  plains  which  have  their  head  in  the  adjacent 
mountains.  The  living  forest  warms  the  cold  night  air  that  filters 
through  it  during  the  night.  As  the  sun  nears  the  western  horizon 
ou  a  clear  afternoon  an  interchange  of  air  between  the  crests  of  the 
ridges  and  the  bottoms  of  the  valleys  takes  place.  The  cold  air 
being  the  heavier  descends,  and  sinks  into  the  lowest  depressions  in 
the  ravines  and  canyons.  The  heated  air  of  the  valleys  ascends  by 
the  slopes.  In  a  dense  forest  where  free  radiation  is  prevented  the 
mean  temperature  of  the  several  seasons  varies  but  little  either  during 
the  day  or  night.  Let  us  suppose  the  mean  summer  temperature  in  a 
section  of  normal  forest  in  the  valley  bottoms  to  be  6°  C.  (43'^  F.) 
at  water  level  in  the  soil  a  meter  or  two  beneath  the  surface.  I  think 
this  temperature  approximately  correct  for  elevations  of  700  to  900 
meters  (2,300  to  3,000  feet).  During  the  night  the  air  temperature  to 
a  heighth  of  50  to  90  meters  (160  to  300  feet)  above  the  surface  will 
not  be  more  than  2°  C.  lower.  The  cold  air  from  the  crests  filtering 
through  such  a  forest  is  warmed  near  the  earth  and  emerges  ui>on  the 
open  meadow  lands  at  a  considerably  higher  temperature  than  it  other 
wise  would.  Frosty  nights  are  doubtless  averted  in  many  instances 
through  this  means  and  the  severity  of  others  nmch  mitigated. 

The  timber  should  be  conserved  for  the  part  it  i)lays  in  regulating 
the  drainage  of  the  annual  precipitation.  Vast  quantities  of  snow  fall 
every  winter  in  the  western  ranges,  llain  storms  occur  frequently 
during  the  late  fall  and  early  spring  and  load  the  mountain  snows  with 
water.  .The  amount  thus  held  by  the  snow  is  sometimes  immense.  I 
have  melted  the  snow  on  the  mountain  summits  in  the  month  of  March 
and  have  found  it  in  some  seasons  so  heavy  with  absorbed  water  that 
from  a  layer  18  cm.  (7  inches)  in  depth  10  cm.  (3.8  inches)  of  water 
would  be  obtained.  In  the  spring  the  snow  disappears  much  faster  and 
more  suddenly  on  the  open  and  exposed  places  than  it  does  where 
afforded  protection  by  the  shady  forest.  This  precipitates  a  great  volume 
of  water  into  the  streams  and  destructive  freshets  occur.  During  the 
summer  the  streams  become  abnormally  low  and  the  supply  is  insuffi- 
cient to  serve  the  purposes  for  which  it  is  needed.  Alternate  freshets 
and  scarcity  of  water  in  the  streams  are  the  universal  results  of  the 
cutting  away  of  the  forests  in  all  portions  of  the  world,  and  are  too 
well  known  to  be  dilated  upon  here.  In  the  Gcpur  d'Alenes  and  indeed 
every  where  throughout  the  Pacific  Slope  an  element  not  so  univer- 
sally experienced  comes  in,  namely,  fire. 

The  streams  are  supplied  in  two  ways,  by  springs  and  by  slow  per- 
colation of  the  water  held  back  in  the  moss  and  humus  and  in  the  top 
soil  among  the  multitude  of  roots  that  ramify  thnmghout  it.  The 
springs  issue  forth  from  the  rocks,  their  water  representing  the  drain- 
age of  the  precipitation  that  has  fallen  upon  the  crests  and  rockier 
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portions  of  tlie  ridges  and  which  liaa  sunk  into  the  cracks  and  crevices 
of  the  strata  to  become  visible  a^ain  at  h)wer  levels.  A  very  large 
proiK)rtion  of  this  Avater  conies  from  the  snow  which  falls  in  the  zones 
of  the  Subalpine  Fir  and  the  ( Jrest  Line.  The  slower  the  snow  melts 
here,  and  by  far  the  larger  part  of  the  precipitation  these  zones  receive 
coniea  in  the  shape  of  snow,  the  higlier  will  be  the  upper  level  of  the 
water  line  and  the  more  will  the  annual  amount  discharged  by  the 
springs  be  equalized. 

The  amount  of  water  held  back  in  the  humus  and  top  soil  is  immense. 
In  the  two  zones  above  mentioned  there  is  but  a  small  depth  of  this, 
but  in  the  White  Phie  Zone  it  is  very  thicrk.  This  section  is  the  great 
water  reservoir  of  the  Coeur  d'Alcnes.  Xot  only  does  it  hold  back 
great  quantities  of  water  by  its  absorbtive  power,  but  the  denseness 
of  the  forest  growths  prevents  direct  evaporation  from  the  surface,  and 
the  widely  spreading  rootlrts,  together  with  the  other  multitudes  of 
obstacles  it  interposes  to  the  free  lh)w  of  water  in  its  heavily  wooded 
canyons  and  bottoms,  hohl  back  great  volumes.  When  a  fire  devastates 
a  region  here,  these  ccmditions  are  changed.  The  sponge  of  humus  is 
destroyed;  the  mold  in  the  to])  soil  is  burned  oil,  leaving  behind  the 
siliceous  portions  which  do  not  long  retain  water,  and  the  shade  is 
gone,  exposing  the  ground  to  the  direct  rays  of  the  sun  witli  their 
baking  and  desiccating  i)ower.  When  spring  comes,  the  snow  that 
has  fallen  ui)on  the  burned-over  areas  in  any  of  the  forest  zcmes  melts 
with  great  rapidity.  As  there  is  nothing  to  hohl  back  the  water  until 
its  absorption  into  the  soil  has  taken  place,  it  rushes  ofl'  on  the  surface 
in  torrents  to  the  plains  behjw.  The  small  quantities  that  sank  into 
the  soil  have  drained  away  when  summer  comes,  and  a  scarcity  is  the 
consequence,  it  will  therefore  readily  be  seen  that  if  the  mountain 
streams  or  lakes  are  ever  to  be  utilized  as  reservoirs  for  water  to  irri- 
gate the  i)lains  areas  it  will  hv.  necessary  rigorously  to  preserve  the 
jmmary  reservoirs — that  is,  the  forests. 

It  is  probable  that  but  for  erne  circumstance  connected  with  the 
climatic  conditions  of  the  Oeur  d'Alene  forest  areas  there  would  long 
since  have  been  felt  a  very  severe  scarcity  of  water  in  the  summer  sea- 
son throughout  the  regions  where  tires  have  exterminated  any  consider- 
able portions  of  the  growing  timber.  The  feature  referred  to  is  the 
absence  of  frosts  in  the  ground  during  the  winter  months — a  condition 
which  i)revails  even  at  elevations  above  2,400  meters  (7,000  feet). 
Owing  to  this  the  lower  surface  of  the  snow  melts  slowly  all  winter, 
and  the  weiglit  of  the  heavy  superincumbent  mass  pressing  down  lirmly 
on  the  soil  holds  back  the  water  and  compels  its  absorption. 

Manifold  otlier  (»vils  arise  from  the  destruction  of  the  forests.  There 
are  the  snow  slides  that  imi)eril  life  and  property  with  every  recurring 
spring;  avalanches  of  rock  and  dirt  that  are  h)osened  and  slide  down 
the  steep  hillsides  to  the  bottoms  of  the  valleys;  inundaticms  in  the 
inoantain  regions  and  along  the  courses  of  the  rivers  thnmgh  the  ])lains; 
sandy  gravel,  and  bowlders  washed  down  the  valleys  and  spread  (mt 
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over  the  fields;  new  aud  wider  stream  cbanuels,  cut  by  the  spring  tor- 
rents, which  ill  narrow  valleys  with  much  alluvium  becomes  a  serious 
matter,  especially  along  the  portions  of  the  streams  which  meander 
through  the  plains,  and  pretty  certainly  a  lessened  amount  of  rainfall 
over  the  plains  area.  It  is  a  matter  of  i)opuhir  experience  that  the 
longer  the  snow  remains  on  the  mountains  the  more  abundant  and 
copious  are  the  spring  and  summer  showers  on  the  open  and  timberless 
regions. 

The  following  clipping  from  the  Spokesman-Ileview,  a  newspaper 
published  at  Spokane,  Wash.,  is  so  pertinent  to  the  subject  of  the 
water  supply  of  the  C(i*ur  d'Alenes  "as  affected  by  the  destruction  of 
the  forests  that  it  is  here  appended,  with  the  necessary  comment  for  a 
l)roper  understanding  of  the  same: 

The  water  problem  is  a  serious  one  in  the  Cuiur  d'Alenes  at  ]>re8ent.  The  mills 
depending  npon  a  water  supply  have  in  many  cases  been  compelled  to  close  down. 
A  number  of  reservoirs  are  being  built  this  fall,  and  this  will  greatly  augment  the 
supply. 

The  lack  of  water  is  seriously  interfering  with  the  working  of  the  Hunter  mill. 
As  a  ctmsequence,  50  men  were  laid  off  last  week,  as  the  stopes  and  chutes  were  full 
of  ore  aud  the  mill  could  not  keep  ]>ace  with  the  mine. 

The  mills  to  which  these  paragraphs  refer  are  concentrating  plants, 
and  are  situated  i)artly  in  Canyon  Creek,  a  tributary  of  the  South 
Fork,  and  partly  in  the  u])per  i)ortion  of  the  valley  of  the  South  Fork. 
They  are  nearly  in  the  central  areas  of  the  great  burns  that  have 
spre.ad  from  the  Mullan  road  and  from  the  placer  fields  in  the  south- 
eastern parts  of  the  ]Sorth  Fork  basin.  The  streams  they  utilize  head 
and  have  their  tributaries  almost  wholly  in  and  from  mountain  slopes 
on  which  the  destruction  of  the  forest  varies  irom  80  i)er  cent  to  total. 
Each  of  the  streams  carries  a  very  much  greater  volume  of  water  in 
the  spring  now  than  was  the  case  in  the  past.  This  is  shown  conclu- 
sively by  the  cutting  of  the  channels,  the  height  of  the  lodged  drift- 
wood, and  the  greater  amount  of  sand,  gravel,  and  rock  washed  down 
to  lower  levels  each  spring.  Even  were  there  present  none  of  these 
physical  signs,  a  moment's  reflection  would  convince  us  that  such  must 
be  the  case.  The  hills,  once  forested,  are  now  bare;  the  winter's  accu- 
mulation of  snow,  unprotected  from  the  direct  rays  of  tlie  sun,  melts 
rapidly  in  the  spring;  the  rain  and  snow  water,  not  now  held  back  by 
the  deep  humus  and  theothermultitudinousobstacles  which  were  there 
when  the  forest  covered  the  slopes,  runs  off  swiftly.  In  the  summer 
the  evaporation  is  enormously  increased  from  the  denuded  areas.  A 
scarcity  of  water  during  a  i)()rtion  of  the  year  is  the  inevitable  result. 
Ke(!Ourse  will  now  be  had  to  the  reservoir  system,  with  a  fair  prospect 
of  much  trouble  in  controlling  the  S])ring  floods.  The  Ilunter  prop 
erty,  referred  to  above,  is  tlie  most  easterly  of  the  concentrating 
works  in  tlui  South  Fork  valley,  and  as  a  consecjuence  has  the  least 
amount  of  available  water  from  this  stream. 
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A  NE"W  S7STEM  OF  TIMBER  PROTECTION. 

It  is  not  my  purpose  to  attempt  liere  a  review  of  the  various  acts  and 
laws  which  have  been  framed  during  the  last  two  decades  for  the  purpose 
of  re^^ulating  the  sale  and  protection  of  the  timber  on  the  forested  areas 
of  tlie  wCvStern  United  States.  That  th(i  timber  laws  now  in  force  are 
evaded,  circumvented,  or  absolutely  ignored  is  a  patent  fact.  Two  means 
are  depended  on  chiefly  to  prevent  the  deforesting  of  the  public  lands 
on  the  Pacific  Slope;  they  are  the  detection  of  timber  trespassers  by 
a  corps  of  special  agents  acting  under  the  authority  of  the  Department 
of  the  Interior  and  the  reserving  of  certain  tracts  against  entry — the 
so-called  timber  reserve. 

The  detection  and  punishment  of  trespassers  upon  the  public  forest 
domain  by  the  system  of  special  agents  is  totally  inadequate  in  practice, 
however  good  the  intention  of  the  framers  and  executors  of  the  law. 
It  is  impossible  for  any  one  individual  to  patrol  even  a  limited  district 
in  regions  so  difficult  as  are  most  of  the  Western  ranges,  and  when 
timber  trespassers  are  apprehended  a  conviction  is  by  no  means  certain, 
for  the  weight  of  popular  opinion  is  almost  invariably  on  the  side  of  the 
accused. 

By  establishing  forest  reserves  we  may  be  able  to  control  all  logging 
operations  on  the  areas  covered  by  the  reserve.  We,  however,  cannot 
prevent  tires  from  outside  spreading  beyond  the  boundaries.  In  a  single 
seascm  they  may  deforest  a  much  larger  tract  tlnin  logging  or  lumbering 
operations  would  have  done  in  several  decades.  The  single  factor  of 
forest  fires  demonstrates  amply  thjit  a  timber  reserve  only  protects 
against  one  class  of  timber  depredators,  who  stand  far  from  the  head  of 
the  list. 

That  none  of  the  present  arrangements  for  protecting  the  forests  are 
even  moderately  successful  is  a  fact  painfidly  evident  to  every  observer. 
There  are  so  many  loopholes  and  the  acts  and  regulations,  dating  back 
through  many  years,  are  so  diverse  that  some  plan  can  nearly  always 
be  contrived  for  trespassing  without  punishment  upon  the  public  timber 
lands. 

The  most  common  and  the  simplest  method  is  that  of  the  squatter. 
The  portable  sawmill  is  set  up,  lirsthere  and'then  there ;  with  it  follows 
a  crew  of  employees  and  luofessional  squatters.  Land  in  the  vicinity 
of  the  mill  is  covered  by  s(iuatters'  rights,  a  slight  pretense  is  made 
at  agricultuje,  the  valuable  timber  is  cut  olf  and  converted  into  lumber, 
and  the  concern  moves  cm.  Or  the  programmer  is  varied  by  the  squatter 
going  into  some  mountain  valley  along  a  stream  where  logs  can  be 
floated  to  maricet.  As  before,  a  claim  is  staked  oft',  notices  i)osted 
announcing  that  the  claim  is  taken  under  such  and  such  an  act,  a  mere 
pretense  at  improvement  is  made,  often  in  a  region  where  it  would  be 
impossibk*  to  carry  on  agricultural  operations  of  any  kind,  the  logs 
are  cut  and  floated,  and  the  claim  is  abandoned.     Perhaps  a  number  of 
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these  trespassers  are  apprehended;  but  it  is  one  thing  to  apprehend 
and  another  to  convict. 

The  railroads  act  indirectly  as  trespassers  through  their  tie  and  fuel 
contractors.  Little  regard  is  paid  by  the  lattijr  to  public  ownership  of 
land.    The  contractor  cuts  his  ties  where  the  timber  is  the  choicest. 

The  miner  becomes  a  depredator  under  various  pretexts.  An  old 
ruling  or  law  which  permits  him  to  cut  timber  from  the  public  domain 
for  mining  purposes  is  interpreted  with  the  utmost  latitude.  If  the 
miner  happens  to  be  a  mine  owner  as  well,  his  views  as  to  his  rights 
under  this  old  law  are  extremely  elastic. 

The  fanner  living  in  the  timber  becomes  a  trespasser  by  cutting  fuel 
on  the  public  lands  and  disposing  of  it.  Sometimes  he  squats  on  a 
I)iece  of  land  from  which  the  timber  fit  for  lumbering  purposes  has 
already  been  removed.  When  all  that  is  rea<lily  converted  into  fuel  is 
gone,  he  goes  too.  That  a  farmer  living  upon  forest-covered  lands 
entered  under  the  hcmiestead  laws  can  not  legally  sell  the  timber  from 
such  lands  until  patented  to  him  is  a  matter  which  is  not  generally 
known. 

In  the  case  of  Shiver  v.  U.  S.,  159  IT.  S.  E.,  491,  the  United  States 
Supreme  Court  decided,  in  an  opinion  handed  down  by  Justice  Brown, 
that  lands  entered  under  the  homestead  laws  are  not  by  the  mere  act  of 
entry  so  segregated  from  the  public  domain  as  to  give  the  homesteader 
a  right  to  sell  timber  from  his  entry.    The  decision  is  in  part  as  follows: 

Where  a  citizen  of  the  United  States  has  made  an  entry  ujion  the  public  lands  of 
the  United  States  nnder  and  in  arcordance  with  the  homestead  laws  of  the  United 
States,  which  entry  is  in  all  respects  regular,  he  may  cut  such  timber  as  is  necessarj'^ 
to  clear  the  land  for  cultivation,  or  to  build  him  a  house,  outbuildings,  and  fences, 
and  perhaps  may  exchange  such  timber  for  lumber  to  be  devoted  to  the  siirae  pur- 
poses; but  he  can  not  sell  the  timber  for  money,  except  so  far  as  it  may  have  been 
cut  for  the  jiurpose  of  cultivation;  and  in  case  he  exceeds  his  rights  in  this  respect, 
ho  may  be  held  liable  in  a  criminal  prosecution  under  section  2461  or  section  5388  of 
the  Revised  Statutes  of  the  United  States,  or  either  of  said  sections,  for  cutting  and 
removing,  after  such  homestead  entry,  and  while  the  same  is  in  full  force,  the  stand- 
ing trees  and  timber  found  and  being  on  the  land  so  entered  as  a  homestead. 

A  vigorous  ai)plication  of  this  decision  would  have  a  twofold  result. 
It  would  very  materially  diminish  the  number  of  farms  taken  up  in  the 
heavy  forest  and  the  fires  that  spread  from  the  ettbrts  of  the  settlers  to 
clear  up  the  land.  While  it  is  fairly  well  known  that  a  squatter  can 
not  legally  remove  the  growing  timber  on  the  land  he  occupies  for  pur- 
poses of  sale,  it  is  not  at  all  nnderstood  and  believed  that  this  provision 
applies  to  land  upon  wiiich  a  hcnnestead  filing  has  been  ju^cepted  at  the 
local  United  States  land  oilice.  A  great  many  with  limited  means  settle 
on  forest  lands  expecting  to  be  able  to  dispose  of  fuel  and  timber  from 
their  claim  in  suflicient  quantities  to  enable  them  to  tide  over  the  time 
that  must  pass  before  it  can  be  made  fit  for  tillage.  While  the  enforce- 
ment of  this  decision  will  work  hardships  to  many  individuals,  it  can 
not  but  be  to  the  advantage  of  the  public  at  large  eventually,  inasmuch 
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as  it  takes  away  a  great  incentive  to  settling  on  forest  lands  and  in  so 
much  assists  in  preserving  the  timbered  areas. 

The  method  of  special  agents,  which  is  relied  upon  to  detect  tres- 
passers and  keep  the  evils  of  forest  depredations  in  check,  is  held  in 
utmost  contempt  by  those  who  are  guilty  of  infringing  the  timber  laws 
or  contemplate  doing  so.  Not  only  is  the  system  despised,  but  the  men 
who  work  under  it  as  well ;  for,  right  or  wrong,  in  the  minds  of  the 
people  of  the  West  there  is  a  firm  conviction  that  a  true  charge  of 
venality  would  lie  in  connection  with  any  of  these  oilices. 

We  have  seen  that  the  forests  of  the  West  stand  in  need  of  protection, 
and  that  if  this  is  not  afforded  their  entire  destruction  is  merely  a 
matter  of  a  comi)aratively  short  time.  It  is  not  sufficient  that  a  tract 
be  set  aside  here  and  there  as  a  forest  reserve.  A  wider  ax)plication  of 
a  protective  system  is  needed.  It  should  cover  alike  all  areas  of  the 
public  timber  lands  in  their  uttermost  extensions,  even  those  which 
now  are  simply  burned  and  blackened  tracts  and  those  which,  situated 
on  remote  mountain  slopes,  are  at  present  too  difficult  of  access  to  be 
utilized. 

Below  is  presented  the  outlines  of  a  plan  entirely  feasible  and  practi- 
cal, that  will  furnish  a  substantial  foundaticm  for  the  erection  of  a 
system  which,  if  properly  and  faithfully  carried  out,  can  not  fail  to 
prevent  the  depredations  that  now  lay  waste  the  forests.  It  will  not 
only  i)rotect  the  tracts  now  belonging  to  the  public  domain,  but  also,  to 
some  extent,  those  which  have  already  passed  outside  the  immediate 
ownership  of  the  (leneral  Government. 

The  plan  to  l)e  proposed  may  be  called  the  resident  district  commis. 
sioner  system.  The  primary  feature  of  this  plan  is  the  division  of  all 
the  forest  areas  throughout  the  Western  States  where  the  Government 
still  controls  the  major  portion  into  districts  with  delinite  boundaries 
and  the  absolute  prohibition  within  these  limits  of  removing  or  con- 
verting to  any  private  use  timber,  growing  or  dead,  without  the  issuance 
of  a  license  by  the  offi<!ial  in  charge  of  such  district. 

The  supervision  of  each  district  should  be  confided  to  a  resident  dis- 
trict commissioner,  who  should  act  under  the  immediate  direction  of  a 
general  commission  or  commissioner  of  forestry.  The  district  com- 
missioner should  reside  at  some  generally  ac(*essible  point  within  his 
district  and  siiould  be  a  bonded  officer.  His  jurisdiction  should  extend 
to  all  cases  arising  within  the  distriitt  except  certain  ones  hereinafter 
specified,  which  shonhl  be  referred  to  the  general  forestry  commis- 
sioner for  his  action,  with  the  necessary  information  and  the  district 
commissioner's  recommendation  appended. 

To  enable  tlie  district  commissioner  fo  exercise  a  perfect  control  over 
all  portions  of  the  tract  within  his  jurisdiction  a  comi)rehen8ive  system 
of  licenses  should  ho  made  effective.  It  should  cover  all  cases  of  every 
nature  where  llie  removal  of  the  timber  from  the  public  domain  is 
concerned.  The  distric't  commissicmer  should  issue  licenses  to  all  appli- 
cants, except  as  hereinafter  specified,  and  should  keep  accurate  copies 
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and  files.  Monthly  reports  setting  forth  the  particulars,  with  copy  of 
each  license  issued,  should  be  made  to  the  general  commissioner  of 
forestry,  who  would  thereby  be  enabled  to  judge  as  to  the  actual 
amount  of  timber  removed  from  each  district  monthly. 

Let  us  examine  in  detail  the  different  classes  and  purposes  to  whom 
and  for  which  licenses  should  issue,  beginning  mth  the  prospector  for 
mineral  deposits.  This  class  of  timber  depredators  is  by  far  the  most 
difficult  to  control.  They  are  very  numerous,  and  each  summer  they 
scatter  over  a  great  area  of  country,  very  often  the  most  difficult  of 
access,  where  it  is  impossible  to  subject  them  to  direct  supervision 
even  were  the  forest  areas  patrolled. 

To  fit  their  case  the  mining  laws  should  be  so  amended  aa  to  require 
each  one  of  them  to  secure  a  yearly  license  before  being  allowed  to 
prospect  for  mineral  lodes  upon  any  part  of  the  public  domain.  These 
licenses  should  hold  good  in  any  locality  for  the  time  issued  (one  year), 
but  before  any  prospector  could  legally  enter  within  the  boundaries  of 
a  district  difterent  from  the  one  in  which  his  original  license  was  issued 
for  the  purposes  of  discovering  mineral  deposits  he  should  be  required 
to  have  his  license  duly  indorsed  by  the  commissioner  for  that  district. 
There  should  be  as  an  aid  a  law  framed  defining  the  act  of  firing  the 
public  forest  domain  as  a  crime,  and  fixing  imnishments  both  by  fine 
and  imprisonment,  with  a  reward  for  the  detection  of  the  criminal. 
Copies  of  this  law  should  be  supplied  to  every  prospector  ai)plying  for 
a  license.  The  system  of  licensing  the  prospectors  would  result  in 
keeping  an  accurate  tally  of  all  persons  in  a  district  employed  in  this 
work.  I  am  of  the  opinion  that  the  knowledge  of  this  fact,  together 
with  the  certainty  of  severe  punishment  if  detected,  would  very  mate- 
rially reduce  the  number  of  forest  fires  due  to  this  cause  if  it  did  not 
entirely  prevent  them. 

Wood  choppers,  tie  choppers,  charcoal  burners,  sawmill  and  logging 
concerns  should  be  required  to  obtain  yearly  licenses  upon  their  appli- 
cations, setting  forth  where  they  intend  to  operate,  for  what  pur- 
poses, and  the  estimated  value  of  the  yearly  product.  If  this  exceeded 
a  certain  sum,  say  $1,000,  the  application  should  be  referred  to  the  gen- 
eral forestry  commissioner,  with  the  facts  of  the  case  as  indorsed  by 
the  district  commissioner.  If  the  yearly  output  was  less  than  $1,000 
in  value,  the  {luthority  of  the  district  commissioner  to  issue  the  license 
should  be  sufficient.  A  stumpage  should  be  charged  in  connection 
with  the  removal  of  any  portion  of  the  timber  for  purposes  of  profit. 
Each  of  these  licensed  occupations  should  be  recpiired  to  file  monthly 
or  quarterly  with  the  district  commissioner  sworn  statements  as  to  the 
quantity  of  timber  taken,  and  upon  the  basis  of  this  the  stumpage 
should  be  collected,  i)cnalties  being  provided  for  false  returns,  and  the 
scaling  books  of  logging  and  lumbering  concerns  to  be  open  for  inspec- 
tion by  the  commissioner  at  any  time,  as  also  the  accounts  of  tie  and 
wood  choppers.    When  the  value  of  the  yearly  cut  by  any  lumbering 
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concern  exceeded  a  certain  amount,  say  ijflyOOO,  a  bond  in  a  sum  suiOfi- 
cieiitly  large  to  cover  the  value  of  the  product  above  this  sum  should 
be  exacted.  Miners  should  be  placed  ui)on  the  same  footing  as  the 
foregoing  (glasses.  The  law  or  ruling  which  permits  them  to  fell  timber 
on  the  public  domain  for  mining  purposes  should  be  repealed.  As  it 
now  stands,  mining  companies  take  timber  not  only  adjacent  to  their 
claims,  but  miles  away  when  it  happens  to  be  easier  of  access  or  choicer 
in  quality.  There  should  be  no  exception.  The  timber  standing  on  an 
unpatented  mining  claim  sliould  require  a  license  for  its  removal  just 
as  much  as  though  it  were  miles  away.  This  should  also  apply  to  mill 
sites  located  in  connection  with  lode  claims.  The  licenses  issued  to 
any  of  tha  foregoing  classes  sh<nild  be  valid  only  in  the  district  where 
issued.  The  law  i)ermitting  parties  to  buy  timber  lands  valuable  chiefly 
for  their  timber  and  stone  and  unfit  for  agricultural  purposes  ought  to 
be  re[)ealed.  It  is  now  to  a  great  extent  a  cloak  made  use  of  by  the 
big  lumber  concerns  in  the  regions  where  it  applies  to  acquire  cheap 
timber  lands  for  their  sawmill  operations.  Private  ownership  of  forest 
lands  is  a  certain  way  to  destroy  the  timber.  The  owners  rarely  look 
for  anything  beyond  some  way  to  make  it  ])rofitable  as  quickly  as  pos- 
sible. The  conservation  of  the  forest  upon  any  such  tract  is  never 
considered. 

A  strong  and  i)orsistent  effort  should  be  made  to  discourage  agricul- 
tural settlements  in  the  heavy  forest  region.  The  value  of  the  product 
on  many  tracts  of  agiicultural  lands  won  from  the  forest  will  not  equal 
the  Viilue  of  the  timber  the  tract  could  produce.  More  attention  should 
be  directed  to  the  capabilities  of  the  arid  regions,  where  the  same 
amount  of  lal)or  bestowed  upon  irrigation  as  is  now  wasted  in  clearing 
the  heavy  forest  would  result  in  far  larger  returns  than  can  ever  be 
had  from  any  tracts  in  the  frosty  mountain  regions.  No  one  should 
be  permitted  to  settle  ui)on  lands  covered  with  a  forest  which  requires 
to  be  cleared  away  to  fit  it  for  agriculture  without  first  submitting  an 
application  to  the  district  commissioner,  who  should  examine  the  tract 
in  (juestion,  and  if,  in  his  opinion,  the  land  was  more  valuable  for  agri- 
cultural i)iiri)oses  than  for  its  timber  he  should  so  indorse  it  upon  the 
application;  and  no  filing  at  any  land  office  upon  lands  covered  with  a 
forest  should  be  ac(tepted  unless  indorsed  in  the  aflirmative  by  the 
district  coniiiiissioner. 

No  person  living  upcm  unpatented  lands,  agricultural  or  other,  should 
be  ])erniitte(l  to  burn  for  clearing  or  remove  for  sale  any  timber  growing 
on  t  he  claim  without  a  permit  from  the  district  commissioner. 

Parties  desiring  to  open  roads  or  trails  through  the  forest  which 
wouhl  involve  the  cutting  of  timber  should  be  rcjjuired  to  make  written 
api)lications  to  the  commissioner,  setting  forth  the  point  of  beginning 
and  ending  and  for  what  purpose. 

Railroad  comi)anies  oi)erating  lines  which  traverse  the  forest  areas 
should  be  compelled  to  provide  thoroughly  eflicient  spark  arresters  for 
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the  smokestacks  of  their  locomotives,  or,  failing  to  do  this,  the  ri<»ht 
of  way  through  the  forest  should  be  kept  permanently  clear  of  all 
ddbris  that  would  enable  a  fire  originating  on  their  premises  to  spread 
into  the  adjoining  timber,  and  the  cost  of  such  work,  if  done  by  the 
district  commissioner,  should  be  a  lien  upon  the  property  of  the  com- 
pany until  paid. 

It  is  customary  around  many  saw  and  shingle  mills  since  the  lnw 
prohibiting  the  throwing  of  sawdust  into  streams  became  eft'ective  to 
burn  the  refuse.  This  is  sometimes  carried  away  to  a  distance  from 
the  mill  and  there  consumed.  Fires  occjlsionally  spread  from  such 
places  into  the  forest.  Eegulations  should  be  made  effective  that  would 
obviate  all  danger  from  this  source. 

Any  person  to  whom  the  foregoing  provisions  of  licenses  apply,  if 
found  pursuing  his  avocation  in  the  forest  regions  without  the  proper 
permits,  should  be  treated  as  a  trespasser  and  punished  as  such. 
Simple  ejectment  as  a  penalty  would  be  insufficient.  Fine  or  impris- 
onment, or  both,  should  be  imposed,  and  in  the  case  of  prospectors  no 
mineral-claim  location  should  be  recorded  unless  the  discoverer  pos- 
sessed the  proper  license. 

Around  many  of  the  larger  mining  camps  in  the  forest  areas  are 
found  a  class  of  stpiatters  holding  small  parcels  of  land  outside  the  town 
limits.  They  are  mostly  miners  by  occupation,  live  there  with  their 
families,  and  cultivate  small  ])atches  of  land  for  gardens.  As  these 
holdings  are  within  the  areas  where  the  land  would  be  considered  more 
valuable  for  forest  purposes  than  for  agriculture,  no  filings  upon  these 
lands,  unindorsed  by  the  commissioner,  should  be  accepted  at  the  land 
office.  A  provision  should  be  made  for  this  class  by  permitting  the 
occupancy  of  small  tracts  within  the  forest  limits — say  10  or  15  acres — 
at  the  discretion  of  the  commissioner,  the  title  to  be  merely  possessory, 
but  to  be  transferable  to  other  parties  in  the  manner  of  a  mining  claim, 
with  this  exception,  that  no  patent  from  the  United  States  should  ever 
issue  for  the  same  to  anybody,  it  being  only  regarded  as  a  lease  from 
the  United  States  to  the  party  actually  in  occupancy. 

In  dividing  the  forest  Jireas  it  would  be  best  to  follow  political 
boundaries  for  the  present,  as,  for  example,  county  lines,  although 
by  such  a  plan  many  districts  would  include  considerable  areas  des- 
titute of  forests.  To  limit  the  districts  to  the  tracts  actually  covered 
by  timber  would  be  preferable,  but  would  require  much  time  and  cost. 

The  system  would  be  to  a  great  extent,  if  not  wholly,  self-supporting. 
In  addition  to  the  stumpage  income  a  certain  fee  should  be  re(iuired 
for  each  license.  In  addition  to  this  the  mining  laws  should  be  so 
amended  as  to  require  all  filings  upon  mineral  claims  to  be  made  with 
the  district  commissioner  instead  of  the  county  clerk,  as  is  now  the 
case.  This  would  in  the  mining  districts  add  to  the  revenues  and 
serve  as  an  additional  check  upon  the  prospectors.  Deputy  district 
commissioners  should  be  permissible  where  necessary,  as  should  also 
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district  mining  recorders  for  the  convenience  of  miners  in  remote 
places. 

That  a  system  of  this  sort  could  not  be  put  in  force  without  encoun- 
tering a  great  deal  of  opposition  may  be  taken  for  granted  at  the 
outset.  Its  application  would  so  materially  circumscribe  the  freedom 
now  enjoyed  by  the  various  classes  of  timber  depredators  that  strong 
eftbrts  to  frustrate  any  plan  that  aimed  at  curtailing  it  would  certainly 
be  made.  However,  it  is  reasonably  sure  that  the  majority  of  the 
people  wouhl  cheerfully  obey  such  a  system.  It  would  extend  the  pro- 
tection of  the  Government  to  all  classes  engaged  in  timber  production, 
and  enable  them  to  pursue  their  vocations  unmolested.  Timber  and 
fuel  are  needed  to  develo])  the  West.  The  people  must  have  them. 
For  want  of  a  proper  system  of  licenses  easily  obtained  they  resort  to 
all  manner  of  trespasses.  The  system  of  timber  reserves,  even  with 
the  bill  presented  last  winter  permitting  the  sale  of  timber  at  the  dis- 
cretion of  the  Se(;refcary  of  the  Interior,  does  not  and  would  not  protect 
sufliciently,  and  renders  the  purchase  of  timber  by  the  smaller  con- 
cerns a  very  difticult  matter.  Whatever  plan  or  system  may  be  finally 
adopted,  let  this  be  taken  as  an  assured  fact,  that  the  strong  hand  of  the 
General  Government,  without  delay,  fear,  or  favor,  is  urgently  needed 
to  put  in  elfective  force  regulations  that  shall  thoroughly  protect  the 
forests  of  tlie  West  and  restrain  the  waste  that  now  runs  rampant 
throughout  their  entire  extent. 
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Sib  :  I  have  the  honor  to  transmit  herewith,  for  publication  as  one  of 
the  Contributions  from  the  United  States  National  Herbarium,  a  manu- 
script entitled,  Notes  on  the  Plants  Used  by  the  Klamath  Indians  of 
Oregon. 

As  opportunity  has  offered,  the  members  of  our  botanical  staff,  when 
working  in  the  field,  have  recorded  all  the  reliable  information  they  could 
secure  on  the  uses  of  native  plants  by  the  American  aborigines.  In 
the  present  series  of  notes  are  included  a  few  plants  which  give  sug- 
gestions of  usefulness  in  our  own  arts  and  industries.  Among  these 
may  be  mentioned  the  yellow  pine-lichen,  which  produces  a  beautiful 
canary-yellow  dye;  the  Eocky  Mountain  flax,  which  furnishes  a  strong, 
fine  fiber;  and  several  of  the  tuberous-rooted  perennials  of  the  parsley 
family,  which  make  palatable  and  nutritious  foods.  The  fact  on  the 
one  hand  that  such  native  American  plants  as  Indian  corn,  the  potato, 
canaigre,  cascara  sagrada,  istle,  and  many  others  have  already  become 
established  articles  of  trade;  and  the  fact,  on  the  other  hand,  that  we 
are  constantly  striving  to  find  agricultural  products  suited  to  our  sub- 
arid  regions,  make  very  pertinent  the  question  whetjlier  we  shall  not 
make  a  serious  attempt  to  domesticate  additional  species  of  our  native 
plants  which  are  known  to  withstand  a  dry  climate  perfectly. 
Eespectfully, 

Frederick  V.  Coville, 

Hon.  James  Wilson,  Botanist 

Secretary  of  Agriculture,  i" 
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NOTES  ON  THE  PLANTS  USED  BY  THE  KLAMATH 

INDIANS  OF  OREGON. 


Bv  Frederick  V.  Covillk. 


While  engaged  in  a  botanical  survey  of  the  plains  of  southeastern 
Oregon  in  the  summer  of  1890  the  writer  spent  three  days,  August  21 
to  23,  at  Fort  Klamath  and  the  Klamath  Indian  Agency,  where  he  was 
enabled  to  secure  information  as  to  the  principal  plants  used  by  the 
Klamath  Indians.  The  notes  made  at  the  time  are  here  brought 
together  for  publication,  with  a  view  to  their  use  by  others  in  securing 
fuller  and  more  detailed  data  about  the  aboriginal  uses  of  plants  by 
this  tribe.  The  writer  hopes,  when  the  necessary  material  has  been 
collected,  to  prepare  a  comprehensive  paper  on  the  subject. 

Most  of  the  information  here  recorded  was  obtained  from  Joe  Kirk, 
an  educated  Klamath  Indian,  who  for  several  years  has  been  the  offi- 
cial interpreter  at  the  agency,,  and  from  White  Cindy,  a  Klamath 
medicine  woman  who  lived  on  a  small  ranch  on  the  lake  shore  a  few 
miles  south  of  the  agency.  Capt.  O.  C.  Applegate,  of  Klamath  Falls; 
Mr.  Charles  E.  Worden,  the  allotting  agent  for  the  Klamath  Indians, 
and  Jesse  Kirk,  the  brother  of  Joe  Kirk,  gave  additional  information. 

The  diacritic  marks  used  to  indicate  the  pronunciation  of  the  Indian 
names  are  those  employed  in  the  Century  Dictionary. 

LICHENES. 

Alectoria  fremontii  Tuckerm. 

A  lichen  consisting  of  slender  black  threads  hanging  in  masses  often 
a  foot  in  length  from  the  branches  of  trees  in  the  i)ine  forests,  particu- 
larly abundant  on  the  black  or  lodge-pole  pine,  Pinns  murrayana.  The 
plant  was  sometimes  used  in  former  years  as  a  famine  food.  To  the 
present  white  inhabitants  of  the  region  it  is  commonly  known  as 
**  black  moss." 
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Evernia  vulpina  (L.)  Ach. 

ShiccV-tci-sdm, — A  bright  yellow  licheu,  often  called  ^'yellow  moss," 
which  grows  in  abundance  on  the  trunks  of  yellow  i)ine  and  other  trees. 
Porcupine  quills  obtained  from  the  Modocs  are  immersed  in  a  decoction 
of  this  lichen  and  take  on  a  beautiful  bright  yellow  permanent  stain. 
These  quills  are  then  interwoven  into  baskets  to  form  any  yellow  pat- 
tern desired. 

EQUISETACEAE. 

Equisetum  hyemale  I^. 

Wa-chak'-wis. — One  of  the  common  jointed  scouring  rushes.  This 
was  formerly  used  to  smooth  arrow  shafts,  just  as  a  carjienter  uses 
sandpaper  to  smooth  the  surface  of  wood. 

PINACEAE. 
Abies  coucolor  (Gord.)  Liudl. 

Bd, — The  white  fir  of  the  region,  a  tree  occurring  more  or  less  abun- 
dantly throughout  the  yellow-pine  forest.  The  wood  of  the  tree  is  called 
bii'-nam.  The  bark  is  sometimes  used  to  dye  and  ta.n  buckskin,  giving 
it  somewhat  the  appearance  of  ordinary  tan-colored  leather. 

Juniperus  occidentaUs  Hook. 

The  common  red  cedar  of  the  region,  often  made  into  bows  for  boys, 
rarely  in  former  days  into  those  used  by  men,  the  yew  being  much 
superior. 

Libocednis  decurrens  Torr. 

WoV-wansh. — The  ^' cedar''  of  the  region,  a  large  tree  occurring  spar- 
ingly, or  in  particular  places  abundantly,  throughout  the  yellow-pine 
forests.  The  wood  of  this  tree  (wiil-wiin'-sham)  was  used  in  former 
times  for  tire  blocks.  My  informant  stated  positively  that  the  bark  of 
the  tree,  which  some  authors  say  is  used  for  this  purpose,  is  not  the 
part  employed.  For  a  twirling  stick  a  dry,  dead  twig  of  yellow  pine, 
about  6  mm.  (one-fourth  inch)  in  diameter,  seasoned  and  somewhat 
softened  by  the  weather,  is  often  employed;  but  the  best  stick  is  made 
of  sagebrush,  Artemisia  tridentata. 

At  one  of  the  Indian  houses  was  seen  a  large  V-shaped  i)ack  basket, 
woven  from  strands  of  light,  flexible  wood,  which  apparently  had  been 
split  from  large  pieces  of  Libocedrns  decurrens. 

The  branches  and  twigs  of  this  tree  are  often  used  in  administering 
a  sweat  bath  to  a  sick  perscm. 

PiuuB  lambertiana  Dougl. 

KtiV-lo, — The  great  sugar  pine,  occurring  in  greater  or  less  abundance 
in  the  yenow-i)ine  forests,  i)articularly  at  their  higher  elevations.  The 
seeds  are  sometimes  gathered  for  food. 
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PinuB  murrayana  Half. 

Wd'-kf). — The  lodge-pole  pine,  also  called  black  pine  and  tamarack 
pine,  an  abundant  tree  in  the  low  and  moist  portions  of  the  yellow-pine 
forests.  Sections  of  bark  from  trunks  of  the  proper  size  are  often  used 
to  make  buckets  for  gathering  berries,  particularly  huckleberries.  The 
cylinder  of  bark  is  sewed  together  on  the  slitted  side  and  at  one  end, 
the  bottom  therefore  being  wedge-shaped.  Huckleberries  when  placed 
in  such  receptacles  and  ])roperly  covered  with  large  leaves  retain  their 
freshness  for  a  long  time. 

The  pitch  of  this  tree  is  sometimes  used  as  a  remedy  for  sore  eyes,  a 
very  small  fragment  being  placed  inside  the  lid. 

The  trunks  of  young  lodge  pole  pines  stripped  of  their  bark  are  used 
for  the  poles  with  which  dugouts  are  pushed  through  shallow  water. 

I  was  informed  by  Capt.  O.  C.  Applegate  that  in  April  the  cambium 
layer  of  this  tree  is  scraped  off  and  eaten,  either  as  a  relish  or  in  time 
of  famine,  in  exactly  the  same  manner  as  the  inner  bark  of  the  yellow 
pine. 

PinuB  ponderoBa  Dougl. 

Nkos. — The  yellow  pine,  the  most  abundant  forest  tree  of  the  region, 
which  furnishes  the  Klamaths  with  their  chief  timber.  Their  boats, 
called  dugouts,  are  ma<le  from  single  logs  of  yellow  pine,  hollowed  out 
by  lire  carefully  manipulated.  Most  of  the  sawed  lumber  now  used  by 
the  Indians  in  the  construction  of  their  modern  houses  is  of  yellow 
pine.  For  the  Use  of  yellow-pine  twigs  as  twirling  sticks  in  producing 
fire  by  friction,  see  Lihocedrun  decurrens, 

Kiip'-ka  is  the  name  applied  to  a  young  tree  of  the  yellow  pine.  In 
the  spring,  usually  in  the  month  of  May,  a  broad  strip  of  the  bark  is 
removed,  and  the  sweet  mucilaginous  layer  of  newly  forming  tissue 
(stop'-jilch)  between  the  bark  and  the  sap  wood  is  scraped  off  and 
eaten.  This  is  seldom  practiced  now,  but  in  former  years  it  must  have 
been  done  commonly,  for  in  the  forest  between  the  Chiloquin  and 
Yainax  bridges  many  old  trees  were  seen  whose  trunks  bore  great 
scars,  perhaps  a  meter  in  height  and  one-third  or  one-half  as  broad, 
where  the  bark  had  been  removed  when  the  tree  was  young. 

TAXACEA^. 
TazuB  brevifolia  Nntt. 

Tso'pink' -sham, — The  yew  tree,  an  evergreen,  with  leaves  similar  to 
those  of  a  hemlock  or  spruce,  and  red  berries.  Abundant  on  the  west- 
ern slope  of  the  Cascades,  occurring  on  the  eastern  slope  in  Union  Creek 
and  on  Pelican  Bay,  Klamath  Lake.  It  furnished  the  favorite  wood 
for  bows  before  the  adoi)tion  of  firearms.  These  yew  bows  may  still 
be  seen  occasionally  among  the  Klamaths,  but  apparently  they  are 
kept  only  as  relics,  not  for  actual  use.  They  are  commonly  about  a 
meter  in  length,  backed  with  sinew,  the  tips  covered  with  fishskin 
and  the  string  made  of  twisted  sinew. 
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T7PHACEAE. 
Typha  latifolia  L. 

Po'pds. — Thecommoii cat- tailorcat- tail  flag,  abundant  about  Klamath 
Lake,  Klamath  Marsh,  and  marshy  places  generally.  The  short  tuber- 
ous rootstocks  late  in  the  season,  when  full  of  stored  food,  are  eaten 
under  the  name  of  ktoks;  the  leaves  are  used  in  the  manufacture  of 
mats  very  much  after  tbe  manner  of  Carex;  and  the  down  of  the  fruit- 
ing spikes  has  been  employed  in  recent  times  as  a  stuffing  material  for 
pillows. 

SPARGANIACEAE. 

Sparganium  eurycarpum  Engelm. 

Pod'-cMk. — The  bur-reed,  a  marsh  perennial,  commonly  a  meter  in 
height,  with  flat  leaves  somewhat  resembling  those  of  a  cat-tail  but  of 
a  bright  green  color,  the  fruit  borne  in  spherical  bur-like  heads.  It  is 
common  about  Klamath  Lake,  and  doubtless  in  other  similar  situations. 
The  young  rootstocks  late  in  summer  develop  at  their  ends  tubers 
which  have  a  sweetish  taste  Jind  are  used  for  food.  The  bulbous 
expansion  at  the  base  of  the  stem,  similar  in  its  qualities,  is  likewise 
eaten,  and  is  called  klop'-a. 

SCHEUCHZE  RIACEAE. 
Triglochin  maritiina  L. 

Oillen'-d. — A  rush-like  perennial,  of  usually  alkaline  marshes,  with 
numerous  slender  thickened  basal  leaves  and  a  long  naked  flowering 
stem  bearing  a  spike  of  greenish  flowers,  each  succeeded  by  six  seed- 
like carpels.  These  are  parched  and  eaten,  and  sometimes,  according 
to  one  Indian  woman,  roasted  and  used  as  a  substitute  for  coffee. 

ALISMACEAE. 
Sagittaria  arifolia  Nutt. 

ChoiV. — Arrowhead  or  wappatoo,  a  marsh  plant,  with  large  tender 
leaves  shaped  like  arrowheads,  and  white  flowers,  common  in  perma- 
nently muddy  soil  everywhere.  In  autumn  the  slender  rootstocks 
develop  at  their  ends  white  tubers  filled  with  starch  ami  very  nutri- 
tious. The  Chinook  niime  for  the  plant,  wappatoo,  which  is  widely 
used  in  the  Northwest  for  this  and  another  species,  Sagittaria  latifolia 
Willd.,  is  a  good  i)opuljir  designation. 

From  the  fact  that  the  tubers  bear  a  general  resemblance  to  those  of 
the  cultivated  jmtato  the  name  chci  ji'  was  at  once  applied  to  that  plant 
when  it  first  became  Icuown  to  the  Ivlaniaths.  rhe  name  Chcxcaucan^ 
applied  to  a  great  niVrsh  in  the  Oregon  j^lains  east  of  the  Klamath  Res- 
ervation, was  derive(\rn*om  this  word,  with  the  addition  of  the  suffix 
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can  J  a  place,  the  whole  meauiug  the  place  where  the  arrowhead  grows. 
Fremont,  passing  across  Ohewaucan  Marsh,  December  19,  1843,  wrote 
on  page  208  of  his  report : 

Large  patches  of  ground  had  been  torn  up  by  the  squaws  in  digging  for  roots,  as 
if  a  farmer  had  been  preparing  the  land  for  grain. 

POACEAE. 
Agrostis  perennans  (Walt.)  Tuckerm. 

No'-tdk, — A  small  low  grass,  with  a  loose  airy  panicle,  of  common 
occurrence  about  Klamath  Agency.  The  minute  seeds  are  gathered 
for  food.  Though  no  specimens  were  collected,  the  plant  is  probably 
referable  to  this  species,  which  is  known  to  occur  in  the  region. 

Beckmannia  erucaeforinis  (L.)  Host. 

Chap' -to. — Slew-grass,  a  perennial  species,  often  a  meter  in  height,  the 
intiorescenco  a  narrow  panicle  with  spike-like  branches.  The  species 
is  of  frequent  occurrence  in  natural  meadows  and  on  the  borders  of 
summer  pools.     Its  seeds  are  sometimes  used  for  food. 

Elymus  condensatua  Presl. 

Gla'-i  pi. — A  tall  grass,  1  to  2  meters  (about  3  to  6  feet)  in  height, 
growing  in  bunches  along  river  bottoms  and  locally  known  as  ''rye 
grass.''  The  large  grains  were  formerly  and  still  are  to  some  extent 
UvSed  for  food  under  the  name  gla'-i-pi-iim". 

The  size  of  the  grains  and  the  fact  that  this  grass,  the  grain-filled 
heads  of  which  are  one  of  the  most  nutritious  winter  horse  foods,  cov- 
ers countless  acres  along  streams  in  the  plains,  suggests  that  it  maybe 
worthy  of  experimentation  as  a  cultivated  grain  for  that  region. 

Panicularia  fiuitans  (L.)  Knntze. 

Kdm'ehddiV'-Hs, — A  stout  marsh  grass,  often  called  *' sugar  grass," 
about  a  meter  in  height,  with  short,  broad  leaves,  commonly  25  cm.  by 
1.5  cm.  (about  1  foot  by  three-fifths  of  an  inch),  and  bearing  a  spreading 
panicle  of  small  flower  spikes.  It  is  common  in  all  the  marsh  lands. 
The  seeds  are  a  favorite  article  of  food  among  the  Klamaths. 

Phragmites  phragmites  (L.)  Karst. 

Tslily  or  shal. — The  common  reed,  in  this  part  of  the  country  known 
usually  as  "cane  grass,"  a  tall  marsh  plant,  higher  than  a  man,  bear- 
ing a  large  plume  of  feathery  flowers.  Selected  strands  peeled  from 
the  surface  of  the  stem  and  split  till  they  have  a  width  of  commonly  2 
to  3  mm.  (one-twelfth  to  one-eighth  of  an  inch)  are  used  in  the  surface 
finish  of  some  of  the  finer  baskets.  These  strands  are  of  a  pale  straw 
color,  smooth  and  shining,  and  are  known  by  the  name  tkop. 

The  seeds  of  Phragmites  are  sometimes  used  for  food. 
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Tlie  Stems  are  used  to  make  arrow  shafts  for  hunting  small  game,  such 
as  waterfowl.  The  rofl-like  tips  of  such  arrows  are  made  of  currant 
wood,  i)robably  Ribes  cereum. 

C7PERACEAE. 
Carez  sp. 

Bha'-nP. — A  tall  sedge  or  marsh  grass  with  pubescence  on  the  base 
of  the  leaves  and  the  upper  part  of  the  leaf  sheaths,  abundant  along 
the  muddy  margins  of  Klamath  Lake,  on  the  shoreward  side  of  the 
tules.  The  long,  tough,  but  rather  light  and  buoyant,  leaves  are  woven 
into  mats,  commonly  1  to  2  cm.  thick  (about  two- fifths  to  four-fifths  of  an 
inch).  The  mats  consist  of  small  parallel  bundles  of  the  leaves  fastened 
together  at  intervals  by  interlaced  strands  of  some  strong  textile  mate- 
rial, commonly  in  old  times  the  Rocky  Mountain  flax,  Linum  lewisii. 
The  plant  was  not  seen  in  flower  or  fruit,  but  it  is  probably  a  Carex. 

Carez  sp. 

Wich'-pu — A  tall,  coarse  sedge,  common  about  the  margins  of  Kla- 
math Lake,  in  shallow  water.  It  was  not  seen  in  flower  or  fruit,  but 
probably  belongs  to  the  genus  Carex.  In  early  summer  the  growing 
stems,  stripped  of  leaves  and  peeled,  are  used  fresh  for  food,  the  white 
pith-like  tissue  being  filled  with  a  very  palatable  sugary  juice.  The 
tuberous  base  of  the  stem  is  also  used  for  food  under  the  name  kha-als'. 

Scirpus  lacustris  occidentalis  Wats. 

MiV'L — The  common  tule  of  marshes  and  lake  borders,  abundant  in 
the  Klamath  country.  The  stems  are  commonly  used  in  the  construc- 
tion of  mats  after  the  manner  of  bha'-ne.  Carex  sp.  In  the  making  of 
certain  closely  woven  baskets,  especially  the  small  ones  used  as  hats, 
thin  strips  from  the  surface  of  a  tule  stfm,  twisted,  doubled,  and  twisted 
again,  are  used,  under  the  name  of  twiich,  for  the  uprights.  Mok'-wiis 
is  the  name  used  for  the  stained  tule  strands  of  which  the  black  figures 
in  these  baskets  are  made.  The  color  is  obtained  by  immersing  selected 
steins  of  tule  in  the  black  mud  which  surrounds  the  sulphur  springs  of 
the  region.  The  yellow  patterns  are  made  with  porcupine  quills, 
smi'-;im,  dyed  with  a  yellow. lichen,  Evernia  rulpina,  which  see. 

The  seeds  of  tule,  mii'-em  lii'-wiils,  are  sometimes  used  for  food, 

JUNCACEAE. 

Juncus  balticus  Willd. 

Tsin-a'-n. — The  commonest  rush  of  the  region,  growing  on  sandy 
shores,  esi)ecially  in  alkaline  soils,  and  everywhere  known  as  wire 
grass.  TIh^  tough  green  stems  are  sometimes  used  in  the  weaving  of 
mats  and  light  baskets,  and  the  Indians  often  weave  from  them  small 
si)oons  for  temporary  use. 
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LnilACEAE. 

'    CalochortUB  macrocarpus  Dougl. 

Tdnch, — A  plant  described  as  similar  to  caiaas — that  is,  in  its  bulb, 
doubtless — and  like  it  an  article  of  food.  A  boy  was  sent  out  into  the 
sagebrush  to  get  some,  but  on  account  of  the  lateness  of  the  season, 
the  last  week  in  August,  he  could  find  none  of  the  tops.  From  the 
description  of  the  plant,  however,  it  is  probably  Calochortus  macrocar- 
pus.   It  bears  from  1  to  6  large,  tulip-like,  white  or  pale-purple  flowers. 

Quamaaia  quamash  TPursh)  Coville. 

PdJcs. — The  well-known  camas,  a  liliaceous  plant  with  a  raceme  of 
blue  flowers,  narrow  almost  grass-like  leaves,  and  a  bulb  resembling 
that  of  a  tulip.  It  is  common  in  the  open  meadows  of  the  yellow-pine 
forests,  and  from  its  extreme  abundance  gives  to  them  the  popular  des- 
ignation "camas  meadows."  The  bulbs  are  gathered  in  spring,  about 
the  1st  of  April,  and  either  stored,  without  preparation,  for  future  use, 
or  steamed  in  pits  after  the  manner  of  Valeriana  edulis, 

Capt.  O.  0.  Applegate  informed  me  that  in  the  Willamette  Valley 
before  the  days  of  cultivated  fruits  the  early  settlers'  wives  used  camas 
bulbs  in  making  pies.  The  camas  of  that  region  is  probably  Quamasia 
leichtlinii  (Baker)  Coville. 

In  gathering  camas,  a  pointed  instrument,  in  the  old  days  usually 
made  of  the  wood  of  mountain  mahogany,  Cercocarpus  ledifoUus,  is 
thrust  into  the  ground  and  the  bulbs  pried  out.  A  modern  camas  stick, 
manufactured  by  an  Indian  blacksmith,  was  made  of  a  bar  of  three- 
fourths  inch  steel  76  cm.  (30  inches)  long,  with  a  crossbar  at  the  top 
12.7  cm.  (5  inches)  long,  the  lowermost  10  cm.  or  more  tapering  to  a 
sharp  point,  and  bent  forward  about  the  diameter  of  the  bar. 

Zygadenus  veuenosus  WatH. 

/SWt'-o,  or  8C0U. — A  plant  popularly,  and  doubtless  correctly,  supposed 
to  poison  cattle;  well  known  locally  under  the  name  "poison  camas," 
"white  camas,"  and  "lobelia,"  and  common  in  the  natural  meadows. 
The  roots  when  eaten  cause  extreme  vomiting.     See  under  7m. 

IRIDACEAE. 

Iris  xnissouriensis  Nutt. 

Gha'-gum  Idk'-d, — The  blue  flag  or  Iris  of  the  region,  common  in  moist 
meadows,  especially  those  in  which  the  soil  becomes  dry  later  in  the 
season.  The  dried  rootstocks  are  sometimes  use<l  by  medicine  men  as 
a  smoking  material,  mixed  with  white  camas,  Zygadenus  veuenosuSy  and 
a  little  tobacco,  to  give  a  person  a  severe  nausea,  in  order  to  secure  a 
heavy  fee  for  making  him  well  again. 
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SALICACEAE. 
Populus  balsamifera  L. 

Ko-osh', — The  so-called  "cotton wood''  of  the  region,  properly  known 
as  the  balm  of  gilead  poplar.  A  long  time  ago  the  bark  of  this  tree, 
when  peeled  and  split,  was  used  in  the  manufactare  of  an  Indian  cloth. 

Populus  tremuloides  Michx. 

Yo'-ldl. — The  aspen,  more  commonly  known  in  the  region  as  quaking 
asp.    In  former  times  its  bark  was  peeled  off  and  used  to  make  hats. 

Saliz  sp. 

Yds, — A  general  name  for  willow,  several  species  of  which  occur  on 
the  Klamath  Keservation.  The  frames  of  snowshoes  are  usually  made 
of  willow  wood.  The  mesh  in  old  times  was  commonly  made  of  the 
Rocky  Mountain  flax,  Linum  lewisii^  less  commonly  of  nettle  fiber, 
Urtica  breweri. 

The  young  shoots  of  willow,  called  ya'-yak,  usually  stripped  of  their 
bark,  are  commonly  used  as  a  material  for  pack  baskets. 

BETULACEAE. 
Alnus  tenuifolia  Nutt. 

Wip'-liim. — The  characteristic  alder  of  the  region,  common  along 
streams  and  the  margins  of  bodies  of  fresh  water.  The  bark  is  taken 
from  the  tree  in  the  spring  by  peeling,  at  other  seasons  by  whittling, 
and  in  either  a  fresh  or  dry  state  is  boiled  in  water  for  use  as  a  dye. 
The  color,  described  as  a  bright  reddish  yellow,  is  doubtless  orange, 
and  before  the  advent  of  the  dyes  of  civilization  was  in  common  use  in 
coloring  horsehair  ropes,  cinches,  etc.  Along  the  stream  at  old  Fort 
Klamath  in  the  latter  part  of  August,  181M),  I  saw  an  alder  tree  which 
had  been  stripped  of  its  bark  only  a  few  days  previously,  doubtless  by 
one  of  the  Indian  women  who  live  in  the  vicinity. 

FAQACEAE. 
Castanopsis  chrysophyUa  minor  (Hook.)  A.  DC. 

The  so-called  chinquapin  of  the  region,  a  shrub  of  the  higher  moun- 
tains, seldom  more  than  a  meter  in  height  and  often  forming  dense 
thickets,  its  nuts  borne  in  burs  similar  to  those  of  the  chestnut,  but 
smaller.    The  nuts  are  sometimes  gathered  by  the  Indians  for  food. 

Corylus  califomica  (DC.)  Rose. 

The  hazelnut  of  the  Northwest  Coast.  The  nuts  of  this  plant,  which 
in  the  form  of  a  small  shrub  penetrates  the  Cascades  from  the  west 
through  the  valley  of  Klamath  River  as  far  as  Pelican  Bay,  on  Klamath 
Lake,  are  occasionally  used  for  food  by  the  Indians. 
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URTICACEAIS. 
Urtica  broweri  Wats. 

Sleds, — The  native  species  of  nettle,  a  tall  perennial  with  opposite 
leaves  and  fonr-angled  stems,  provided  with  stinging  hairs.  The  fiber 
of  the  stems  is  used  in  the  manufacture  of  cords  and  nets.  See  also 
under  Salix. 

P0L700NACEAE. 

Eriogonum  steUatum  Benth. 

Ba-h(ik"-haklha*ndm. — A  low  shrub,  the  small,  rounded,  cottony 
leaves  of  which,  about  2  mm.  (four-fifths  of  an  inch)  in  diameter,  are 
placed  on  burns  to  soothe  the  pain  by  protecting  the  surface  from  the  air. 

Eriogonum  elatum  Dougl. 

Kd' -a-lum-kes. — The  plant  is  not  used,  nor  was  the  significance  of  the 
name  discovered. 

Polygonum  douglasii  (ireene. 

Kdp'i'dnks. — A  slender,  usually  much-branched  plant  about  50  cm. 
(approximately  li  feet)  high,  with  black,  shining  seeds  shaped  like  those 
of  buckwheat,  but  smaller,  and  narrow  sheathing  leaves.  At  maturity 
the  seeds  are  inclosed  in  the  dry,  pai)ery  calyx  or  "hull,"  and  in  this 
condition  tbey  are  gathered.  The  hulls  are  rubbed  oft"  by  hand,  and 
the  seeds  parched  and  often  ground.  This  meal  is  either  eaten  dry  or 
mixed  with  water  and  boiled,  a  process  which  turns  the  material  red. 
No  growing  specimens  were  seen  by  the  writer,  but  the  seeds  secured 
were  from  a  lot  gathered  in  dry,  sandy  soil  on  the  east  side  of  Klamath 
Marsh,  where  the  plant  is  abundant. 

Rumex  geyeri  (Meisn.)  Trelease. 

Kend'-wdt — This  is  a  plant  of  which  the  leaves  and  stems  are  eaten 
fresh,  and  the  seeds,  which  are  '^flat  like  those  of  a  parsnip,^'  are 
eaten  when  ripe.  From  the  description  given  by  the  Indians  the 
plant  may  belong  to  this  si)ecie8. 

Rumex  salicifolius  Weinm. 

Go'-hlaks, — One  of  the  native  species  of  dock,  common  in  low,  6pen, 
somewhat  alkaline  soils.  The  seeds  are  used  for  food.  My  informant 
stated  that  there  were  three  kinds  of  this  plant,  from  his  description 
apparently  all  belonging  to  the  genus  liumex,  each  with  a  difierent 
Indian  name,  and  also  used  for  food. 

CHEVrOPODIACEAE. 

Chenopodium  fremonti  Wats. 

Kotson' -iks, — The  native  goosefoot  or  lamb's  quarters  of  the  region, 
a  common  annual  weed  in  cultivated  fields.    The  minute,  black,  lens- 
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8liai>ed,  shining  seeds  are  gathered  at  maturity,  in  late  summer,  and 
after  the  customary  roasting  and  grinding  are  used  for  food.  It  is  of 
interest  to  note  that  a  species  of  the  same  genus,  Chenopodium  quinoa^ 
Las  for  centuries  constituted  the  chief  farinaceous  food  of  the  inliab- 
itsmts  of  the  high  plateau  of  Bolivia  and  Peru  and  has  now  become  a 
cultivated  plant. 

AMARANTACEAE. 
Amarantus  blitoides  Wat(». 

Ba-lo''6ch. — A  small  amaranth,  probably  of  this  species,  occurring  as 
a  weed  in  (cultivated  grounds  or  waste  places.  The  black  shining 
lens-shaped  seeds,  about  1  mm.  (one  twenty-fifth  of  an  inch)  in 
diameter,  are  sometimes  used  for  food. 

NTMPHAEACEAE. 

Nymphaea  polysepala  (Eugelm.)  (rreeue. 

Wfy-kaa, — The  great  yellow  water  lily,  occurring  at  Wocus  Bay  and 
a  few  other  ])laces  on  Klamath  Lake,  and  in  endless  am(mnt  in  Klamath 
Marsh.  The  large  inucrlaginous  seed  ])ods  are  gathered  in  boats,  the 
8ee<l8  extracted  alter  some  i)rocess  of  drying  the  pods,  and  then  stored 
for  use  during  the  year.  The  common  method  of  prep^iriug  the  seeds 
for  use  is  to  roast  them  either  in  an  oj)en  basket  with  live  coals,  or 
mont  commonly  in  recent  years  in  an  iron  frying  j)an  over  a  tire.  When 
treated  thus  the  seeds  swell  and  crack  their  coats  much  after  the  man- 
ner of  par(*hed  corn.  The  roasted  seeds  are  commonly  eaten  dry  with- 
out further  preparation,  tasting  very  much  like  popcorn,  but  sometimes 
they  arc*  ground  into  meal  and  made  into  a  porridge  or  a  bread. 

Tliis  is  probably  the  most  important  farinaceous  food  of  the  Klamath?. 
They  gather  enormous  quantities  of  it  during  the  months  of  July  and 
August,  nearly  all  the  old  women  of  the  tribe  going  to  the  marsh  for 
the  i>uri)()se.  It  is  such  a  favorite  food  with  the  tribe  that  its  use  is 
likely  never  to  be  wholly  given  up. 

BERBERIDACEAE. 
Berberis  repens  Liudl. 

Baha'i'hsam, — The  most  widel}-  distributed  species  of  Oregon  grape, 
a  small,  low  shrub  of  the  yellow  pine  forests,  seldom  more  than  15  em. 
(0  inches)  high,  with  holly-like  evergreen  leaves  and  clusters  of  small, 
grape-lik<»,  sour,  blue  henies,  these  known  by  the  name  ga'-o  gii'-o-sam. 
The  berry  is  said  not  to  be  t»aten  by  the  Klamaths,  nor  could  I  learn  of 
any  use,  medicinal  or  other,  to  which  the  plant  is  put. 

BRASSICACEAE. 
Sisymbrium  incisum  En«>:ehn. 

Chip'-iis. — A  slender,  branching  annual,  commonly  25  to  50  cm.  (10 
to  liO  inches)  high,  with  pinnatitid,  canescent  leaves,  yellow  flowers, 
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and  slender  racemes  of  narrow,  divergent  pods.  It  occurs  in  open, 
upland  soils,  often  as  a  weed  in  cultivated  fields.  The  seeds,  called 
chep'-sam,  are  parched  and  ground  for  food. 

SAXIFRAOACEAE. 

Pliiladelphus  lewlsii  Pursh. 

A  shrub  with  white  or  cream -colored  sweet-scented  flowers  about  2.5 
cm.  (1  inch)  in  diameter.  The  stems  of  this  shrub  were  used  in  the 
manufacture  of  arrows  for  war  purjioses  or  large  game.  In  the  Willa- 
mette Valley  the  plant  is  common  and  is  known  under  the  names 
"arrow  wood,"  "flowering  shrub,"  and  "  sweet  syringa;"  on  the  ))lains 
side  of  the  Cascades,  it  grows  at  Wocus  Bay,  near  the  head  of  [Tpper 
Klamath  Lake. 

Ribes  aureum  Piirsb. 

Chdms'-Mm. — The  yellow -flowered  currant  common  along  streams. 
The  sharply  acid  berries,  chom'-chak,  which  vary  in  color  at  maturity 
from  yellow  to  red  or  even  purplish,  are  used  for  food. 

Ribes  cereum  Doiigl. 

Chmar'-Uik. — A  common  currant  of  upland  soils,  with  a  bright  red, 
almost  tasteless,  but  juicy  and  nuicilaginous  berry.  It  is  frequently 
gathered  for  food.  For  the  probable  use  of  the  wood  for  arrow  tii)s, 
see  Phragmitea  phragmites. 

Ribes  ozyacanthoides  saxosum  (Hook.)  ('uvilh*. 

LhChliVe  We-sam. — The  only  gooseberry  of  the  region,  and  locally 
known  as  such  among  the  white  i^eople.  It  is  a  common  shrub  in  moist 
bottom  lands  among  willows  and  other  bushes,  bearing  a  smooth,  red- 
dish amber-colored  berry  G  to  10  mm.  (one-fourth  to  two-fifths  of  an 
inch)  in  diameter,  with  a  faint  bloom  or  glaucousness  and  a  i)leasant, 
slightly  acid  taste.  It  is  eaten  fresh  or  dried  by  the  Indians,  and  anumg 
white  people  also  is  a  favorite  berry. 

ROSACEAE. 

Amelanchier  aluifolia  Piirsh. 

Chak'-am, — l^ie  common  sarvice  berry  or  service  berry  of  the  region. 
It  occurs  abundantly  on  rocky  slopes,  on  the  edges  of  forests,  and 
along  streams  in  almost  all  parts  of  the  reservation.  The  fruit,  chiik, 
is  gathered  in  large  quantities  in  August,  spread  out  on  mats  to  dry, 
and  kept  for  winter  use.  When  fresh  the  juicy  berries,  which  are  ot  a 
dark  purple  color  with  a  bloom,  nearly  spherical  or  somewhat  obpyri 
form,  have  a  sweet,  pleasant  taste  similar  to  that  of  a  huckleberry,  but 
with  a  much  less  pronounced  flavor.  The  objectionable  feature  of  the 
beiTy  is  its  large  seeds,  which  are  similar  to  those  of  an  apple,  though 
smaller,  and  become  mucilaginous  when  chewed. 
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Cercocarpus  ledifolius  Nntt. 

Yok'-ma-liim. — The  well-known  mountain  mahogany  of  the  region, 
oftener  called  simply  mahogany,  a  small  tree  commonly  3  to  5  meters 
(10  to  IC  feer)  in  height,  common  in  openings  of  the  yellow-pine  forests, 
particularly  at  their  lower  elevations.  The  exceedingly  hard  wood  of 
the  tree  was  formerly  used  for  root  diggers  or  camas  sticks,  and  for  the 
heads  of  fish  spears. 

The  coast  species,  C.  hetulae/oliua  Nutt.,  crosses  the  Cascade  Range 
through  the  valley  of  Klamath  River,  and  may  have  been  used  also  among 
these  Indians.  It  has  large  toothed  leaves  similar  to  those  of  a  birch 
or  alder,  while  C,  ledifolius  has  small,  narrow,  entire  leaves  with  revolute 
margins. 

Fragaria  vlrginiana  Duchesne. 

Jo'-i-jiks. — The  native  strawberry.  This  fruit  is  eaten  fresh  only. 
The  Klamaths  do  not  dry  it  as  they  do  most  of  their  other  fruits.  The 
strawberry  is  not  abundant  in  this  region,  but  occurs  here  and  there  in 
patches  in  the  yellow-pine  woods. 

Kunzia  tridentata  (Pursb)  Spreng. 

Chak'-lo. — A  shrub  commonly  1  to  1.5  meters  (about  3  to  4^  feet)  in 
height,  of  a  much  darker  green  color  than  sagebrush  (Artemisia  triden- 
tata), with  3  toothed  leaves,  and  yellow  flve-petaled  flowers  nearly  an 
inch  in  diameter.  It  is  a  characteristic  plant  of  the  yellow  pine  forest 
and  extends  to  somewhat  lower  altitudes  in  the  upper  parts  of  the  sage 
brush  belt  proper.  From  the  fact  that  it  is  a  reputed  favorite  food  of 
the  antelope,  it  often  passes  under  the  name  ^'  buck  brush."  The  roots 
after  steeping  in  water  are  drunk  as  a  remedy  for  coughs  and  other 
lung  and  bronchial  troubles.  I  was  informed  by  an  Indian  that  this  is 
the  best  medicine  they  have  for  this  class  of  complaints.  They  ''use 
it  all  the  time." 

The  dry  ripe  fruits,  which  are  intensely  bitter,  mashed  in  cold  water 
and  drunk  are  sometimes  used  as  an  emetic.  The  purple  stain  derived 
from  the  outer  seed  coat  is  also  sometimes  used  to  produce  a  tempo- 
rary color  on  arrows,  bows,  and  other  objects. 

Prunus  demissa  (Nutt.)  Walp. 

DC'Wieh'kash. — The  common  chokecherry  of  the  West,  abundant  in 
openings  of  the  yellow-pine  forests,  particularly  along  streams.  The 
wood  is  known  as  de-wich'-kstim.  The  ripe  fruit  is  an  important  article 
of  food,  being  gathered  in  large  (juantities  in  September,  and  dried. 

Prunus  emarglnata  (Dougl.)  Walp. 

Wodo  ghot'-sam, — The  wild  bitter  cherry  of  the  region,  occurring 
jibundantly  throughout  the  yellow-pine  forest  and  sometimes  forming 
den.^e  thickets  as  high  as  a  man.     Its  bright  red.  juicy  frnit,  about  the 
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size  of  a  garden  pea,  has  au  intensely  bitter  taste  which  has  giveu  rise 
to  the  local  name  ^^  quinine  cherry."  The  Indian  name  is  derived  from 
wo  dO-ghots',  whip,  because  the  slender  branches  are  so  often  used  for 
whips.  The  name  wit-am'-niiim  e'-wam,  given  me  by  one  Indian,  the 
derivation  being  wit-am'-mam,  bear,  and  e'-wam,  berry,  was  not  known 
to  my  other  informant. 

Prunus  subcordata  Benth. 

TO'ino'lo. — The  wild  red  plum  of  Oregon,  abundant  in  openings  of 
the  yellow- pine  forests  throughout  the  reservation,  but  i)articularly  at 
Modoc  Point.  By  the  aborigines  it  was  eaten  either  dry  or  fresh,  and 
among  the  white  ranchers  it  is  a  common  and  favorite  fruit  for  stewing. 
It  resembles  in  flavor  some  of  the  sour  cultivated  plums,  but  has  an 
additional  slightly  bitter  taste. 

Rosa  fendleri  Crepin. 

Cho-it'i-am. — The  common  wild  rose  of  the  region.  The  fruit  is 
occasionally  eaten,  while  the  stems  are  sometimes  used  for  light  arrow 
shafts  or  for  pipestems. 

Rubus  leucodennis  Dougl. 

Mda'-UL — This  was  the  name  given  me  for  a  plant  said  to  be  a  rasp- 
berry. It  was  described  as  growing  at  Modoc  Point,  on  the  eastern 
shore  of  Klamath  Lake,  reaching  a  height  of  about  a  meter  (3  or  4 
feet),  and  bearing  a  bluish-black  berry.  The  Indians  now  eat  them 
fresh,  and  formerly  were  in  the  habit  of  drying  theui  also. 

Rubus  vitifolms  Cbaoi.  &  Scblecht. 

To'tdnlc'sam. — This  is  the  Indian  name  given  me  at  different  times 
by  different  Indians  as  the  proper  designation  for  the  blackberry.  It 
is  said  to  be  used  for  food,  but  I  did  not  learn  where  it  grows. 

LINACEAE. 
Linum  lewis:  i  Tursh. 

K<W-a-l{dmSy  or  kol'-kams. — The  Rocky  Mountain  flax,  a  i)erennial  plant 
with  slender,  little-branched  stems  about  half  a  meter  (1^  to  2  feet)  in 
height,  numerous  small  narrow  leaves,  and  large  blue  flowers  about 
2  cm.  (nearly  an  inch)  in  diameter.  The  stems  produce  a  remarkably 
strong  fine  fiber  which  is  made  into  strings  and  cords.  These  are 
employed  in  certain  i)arts  of  baskets  and  mats,  in  the  meshes  of  snow- 
shoes,  and  in  the  weaving  of  fish  nets.    (See  under  Salix  and  Carex,) 

The  plant  grows  in  openings  of  yellow-pine  forests  and  in  the  upper 
altitudes  of  the  sage  plains,  and  could  doubtless  be  propagated  suc- 
cessfully in  such  areas  without  irrigation.  It  deserves  careful  experi- 
ment as  a  source  of  commercial  fiber. 
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RHAMNACEAE. 
Ceanothus  prostratus  Hentli. 

Ga-ga' -e-sam  sd'-icah. — A  prostrate  shrub,  common  in  most  parts  of 
the  yellow-pine  forest,  forming  broad,  dense  mats  not  more  than  a  deci- 
meter (4  inches)  in  height,  and  known  in  some  parts  of  California  as 
^^mahala  mats.''  The  plant  has  no  use  among  the  Indians.  Its  name, 
however,  is  interesting  on  account  of  its  derivation  from  ga-ga'-es, 
hawk;  Jim,  phmt,  and  sa/-wiils,  arrowhead — from  tbe  saying  among 
the  Indians  that  in  the  old  days  when  the  animals  lived  like  men  the 
hawks  used  the  leaves  of  this  plant  for  arrowheads.  The  significance 
of  this  saying  is  evident  from  the  thick,  holly-like,  coarsely  toothed 
leaves  which  closely  resemble  an  inverted  arrowhead  of  a  certain  type. 

Rliamuus  pursh  aua  1>C'. 

S(ir'tnnh(ik-ish. — A  tall  vshrub  usually  2  to  3  meters  (about  0  to  10 
feet)  high,  with  black-skinned  berries,  their  flesh  soft,  greenish,  and 
insipid  or  slightly  bitter,  common  in  moist  woods  and  rocky  i)lace8 
along  streams  in  the  western  part  of  tbe  reservation,  abundant  between 
the  agency  and  the  old  fort,  and  at  Modoc  Point.  The  bark  of  this 
l)lant  is  commercially  used  in  medicine  nnder  the  Spanish  name  cas- 
cara  sagrada,  though  in  this  part  of  Oregon  it  apparently  was  not 
gathered  for  the  market.  The  foliage,  twigs,  and  bark  are  made  into  a 
tea  by  the  Indians  and  used  as  an  emetic.  The  berries  also  act  as  an 
emetic. 

LOASACEAE. 

Mentzelia  albicaulis  Dougl. 

Lo'-las, — A  branching  annual  with  roughly  canescent  pubescence, 
pinnatifid  leaves,  white  or  nearly  white  stems,  and  small  yellow  orange- 
centered  flowers,  common  in  cnltivated  ground  and  old  fields.  The 
minute,  grayish  seeds  are  much  used  for  food. 

ONA6RACEAE 
Oenothera  hookeri  Torr.  A  Gr. 

^\'(i'^8(im  vhon'-\c(i8, — The  native  evening  primrose  of  the  region,  a 
common  weed  in  cultivated  giound  and  in  waste  places  around  dwell- 
ings, its  yellow  flowers,  which  open  at  night,  are  about  7.5  cm. 
(3  inches)  in  diameter.  The  Klamath  name  of  the  plant,  derived  from 
wiis,  coyote,  iim,  jdant,  and  chon  wiis,  vomit,  is  associated  with  the 
following  story,  in  which  I  bave  retained  as  nearly  as  possible  the 
sentiment  and  sequence  of  the  Indian  narrator.  A  long  time  ago, 
when  the  animals  lived  and  talked  like  men,  the  coyote,  or  ijrairie  wolf, 
who  was  very  keen  and  smart,  but  a  good  deal  of  a  sneak,  just  as  he 
is  to  (lay,  met  one  <lay  the  Indian  Christ,  Tsis,  who  could  do  anything 
he  wanted  to — could  make  flowers,  '*  grub''  (i.  e.,  food),  anything.     The 
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coyote  said,  in  a  bragging  way,  tliat  he,  too,  could  do  these  things  just 
as  well  as  Jsis,  and  Isis  said:  "Very  well,  go  ahead  and  make  a 
dower."  Theu  the  coyote,  who  knew  that  he  really  couldn't  make 
much  of  anything,  was  greatly  ashamed,  but  he  went  off  in  the  grass 
a  little  way  and  vomited,  and  on  that  spot  pretty  soon  this  great,  rank, 
yellow-flowered  weed  came  up.  And  that  was  the  best  the  smart 
coyote  could  do. 

APIACEAE. 
Carum  gairdneri  (Hook.  <&  Am.)  Gray. 

Nddlk. — A  plant  closely  related  to  epa  [Carum  oreganum)^  ami  so 
much  like  it  as  not  to  be  distinguishable  to  an  unpracticed  eye.  £pa 
has  shorter,  stouter  roots  than  ndalk,  and  a  slightly  different  taste. 
Tlie  roots  are  a  common  article  of  food  not  only  among  the  Klamaths, 
but  among  the  Umatillas,  who  call  it  sti-hwet';  among  the  Utes,  who 
call  it  yam'- pa,  and  in  many  other  tribes. 

Carum  oreganum  Wats. 

E'-pa, — A  slender,  white-tiowered,  umbelliferous  plant,  without  a 
popular  English  name,  but  rather  commonly  known  among  the  whites 
by  its  Indian  designation.  This  is  one  of  the  earliest  spring  plants 
gathered  for  food,  the  roots  being  dug  about  the  1st  of  May,  at  which 
time  the  contents  are  soft  and  milky.  The  root  is  commonly  dried  and 
eaten  raw.     (See  also  Cartnn  gairdneri,) 

Cicuta  maculata  L. 

8k(l' trunks, — One  of  the  species  of  water  hemlock,  white-tlowered, 
umbelliferous  plants,  common  in  swamps  and  along  streams,  the  roots 
containing  a  deadly  i)oison.  It  is  not  clear  from  the  specimens  col- 
lected whether  the  species  of  the  Klamath  country  is  maculata  or  some 
very  closely  related  one.  The  roots  mashed  and  mixed  with  poison 
from  a  rattlesnake's  poison  sacs  or  with  the  decomposed  liver  of  ii  deer 
or  some  other  animal,  which  has  been  buried  in  the  ground  a  \'(iw  days, 
was  used  to  poison  war  arrows,  the  heads  of  the  arrows  being  dipped 
in  the  moist  mixture  and  dried  over  a  special  kind  of  lire  with  a  certain 
ceremonial.  Cicuta  was  sometimes  used  among  Indians  to  poison 
people  in  veiy  much  the  sanie  way  as  arsenic  or  other  well-known 
poisons  are  used  in  civilized  communities.  It  was  also  stated  that 
pieces  of  dead  fish  dried  in  a  certain  manner  (my  informant  did  not 
know  exactly  how)  are  a  deadly  poison  when  taken  in  food. 

Cicuta  roots  have  the  reputation  of  killing  horses  and  cattle.  In 
tramping  in  marshes  where  the  plants  abound,  the  animals  crush  the 
roots,  and  the  poisoned  water  in  the  hoof  holes  is  afterwards  drunk  or 
the  exposed  roots  eaten. 
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Heracleum  lanatum  Michx. 

Pod'-cho, — Not  identified,  but  perhaps  the  cow  parsnip,  a  coarse, 
rough-hairy,  umbelliferous  plant  growing  in  moist  meadows.  The 
young  shoots  when  about  15  cm.  (6  inches)  high  are  used  for  food,  and 
the  roots  are  employed  medicinally.  The  plant  was  said  to  grow  at 
Modoc  Point  on  Klamath  Lake. 

Peucedanum  canbyi  Coiilt.  &  Kose. 

Lhe'-Ms. — A  low  umbelliferous  plant  with  white  flowers,  finely  dis- 
sected leaves,  and  tuberous  roots.  This  is  a  food  used  comparatively 
little  among  the  Klamaths,  but  a  staple  article  among  the  Modocs  at 
the  Yainax  subagency,  who  gather  it  in  the  neighborhood  of  Lost  River 
and  Tule  Lake,  in  Klamath  County.  The  sample  that  came  to  the 
writer's  notice  was  a  long  necklace  like  string  of  the  roots  which  a 
Klamath  Indian  had  brought  from  Yainax.  The  product  is  often 
handled  in  this  form  as  well  as  loose  iu  sacks.  Each  root  is  shaped 
like  an  onion,  with  a  diameter  of  2  to  3.5  cm.  (about  f  to  1^  inches),  of 
a  yellowish  or  butt*  color  on  the  cross-veined  surface,  after  the  removal 
of  the  blackish  outer  skin,  and  a  creamy  white  color  within.  The  inte- 
rior has  a  mealy  and  slightly  sjx^ngy  appearance,  is  soft  enough  to 
be  easily  masticated  without  other  preparation  than  drying,  and  has  a 
faintly  carrot  like  taste.  It  belongs,  indeed,  to  the  same  family  as  the 
carrot  and  parsnip.  The  roots  are  eaten  in  their  simple  dried  form  or 
are  mashed  and  boiled  into  a  mush. 

Slum  cicutaefolium  Gmel. 

Wa'-Mm, — A  common  marsh  perennial,  commonly  a  meter  in  height, 
with  simply  pinnate  leaves  and  dentate  leaflets,  the  white  flowers  borne 
in  compound  umbels.  The  herbage  of  this  plant,  which  has  an  aromatic 
flavor,  is  eaten  as  a  relish. 

ERICACEAE. 

Arctostaphylos  patula  (irecne. 

Shle-shJiip'-shdm. — The  common  manzanita  of  the  yellow-x>ine  forests, 
growing  to  a  height  of  1  to  1.5  meters  (about  4  or  5  feet)  and  often 
forming  dense  thickets.  Its  broad,  evergreen  leaves,  red  berries,  and 
smooth,  red-brown  bark  make  it  a  conspicuous  and  handsome  shrub. 
The  green  berries  are  sometimes  eaten,  and  the  leaves,  picked  and 
dried  at  any  season,  are  mixed  with  tobticco  for  smoking. 

Arctostaphylos  nevadenais  Gray. 

• 

KiJ-mii'im — The  bearberry,  a  small,  red-stemmed  shrub  closely  resem- 
bling the  manzanita  in  leaves  and  berries,  but  creeping  on  the  ground 
and  seldom  rising  more  than  20  cm.  (about  8  inches)  above  it.  Its  dried 
leaves  nuxed  with  tobacco  are  used  for  smoking.     A  closely  related 
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species,  Arctostaphylos  uva-nrsi  (L.)  Spreug.,  occurs  in  uortbern  lati- 
tudes all  the  way  across  the  continent,  and  was  one  of  the  favorite 
tobacco  mixtures  of  many  other  tribes.  This  species  grows  in  the  Cas- 
cade Mountains  of  middle  and  northern  Oregon,  but  so  far  as  known 
does  not  occur  in  the  neighborhood  of  the  Klamath  Ileservation.  A. 
neradensis  is  abundant  along  the  road  from  Fort  Klamath  to  Crater 
Lake,  above  the  yellow-pine  forests. 

Vaccinium  membranaceum  Dougl. 

• 

ty-xcam. — The  common  tall  huckleberry  of  the  mountains,  commonly 
a  meter  in  height,  witb  large,  finely  serrate  leaves,  acute  at  the  apex, 
and  a  purple-black  luscious  fruit.  About  the  third  week  in  August 
nearly  all  the  old  women  of  the  Klamath  tribe  and  many  whole 
families  cross  the  divide  of  the  Cascades  by  way  of  Anna  Creek  to 
Huckleberry  Mountain  or  E'-wam-can,  the  place  of  the  huckleberries,  a 
few  miles  southwest  of  Crater  Lake.  Here  they  spend  a  few  weeks 
picnicking,  feasting,  and  gathering  and  drying  their  supply  of  huckle 
berries  for  winter  use. 

Vaccinium  scoparium  Leiherg.' 

A  low  huckleberry  of  the  forested  mountain  slopes,  seldom  30  cm. 
liigh,  with  angular  stems,  small  leaves,  and  sweet  red  fruit.  The 
berries  are  eaten  either  fresh  or  dried. 

APOCYNACBAE. 

Apocynum  cannabinum  L. 

Kotj  the  o  much  prolonged.  Knowing  that  this  milky-juiced  plant 
was  widely  used  among  the  American  aborigines  as  a  source  of  one  of 
their  best  fibers,  and  not  learning  of  its  use  among  the  Klamaths,  I 
described  it  to  a  very  intelligent  Indian,  who  then  recollected  that  a 
fiber  plant  agreeing  with  my  description  occurred  in  the  Lost  River 
country  south  of  the  reservation  and  was  used  by  the  Modocs.  No 
opportunity  was  afforded,  however,  to  verify  the  identificjition. 

POLEMONIACEAE. 
Gilia  aggregata  (Pursb)  Spreng. 

OhV'Sdm  bim'-wlis, — A  beautiful  scarlet-flowered  biennial  plant  of  the 
yellow-pine  belt,  about  50  cm.  high  (api)roximately  18  inches),  with 
finely  divided  leaves  and  a  tubular,  funnel-form  corolla,  commonly  3  cm. 


'This  18 Hooker's  variety  microphyUiim  of  Vaccinium  myrtillua,  which,  with  its  lower 
stature  and  broom-like  habit,  smaller  leaves,  obsolescent  calyx  lobes,  and  red  fruit, 
appears  specifically  distinct  from  I',  mifrtillue.  On  account  of  the  older  Vacciniinu 
microphifUiini  of  Reinwardt,  a  new  specitic  name,  from  Mr.  Lei  berg's  manuscript,  is 
here  adopted. 
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(about  1 J  inches)  in  length.  The  name,  from  Ohls,  dove,  am,  plant,  and 
bdn-wiis,  drink,  commemorates  the  legend,  current  among  the  Indian 
children,  who  pluck  the  flowers  and  suck  the  nectar,  that  in  the  old 
days  when  the  beasts  and  birds  lived  together  and  understood  each 
other's  language  the  wild  dove's  drink  was  the  nectar  of  this  flower, 
and  nothing  else. 

NEPETACEAE. 

Mentha  canadeiiBis  L. 

MitcU'UH'-sdm. — The  native  true  mint,  frequent  in  the  borders  of 
marshes.     A  tea  is  made  from  it«  herbage. 

SCROPHULARIACEAE. 
Nicotiana  attenuata  V^ats. 

Kacli'-kuL — The  native  wild  tobacco  of  the  region,  commonly  appear- 
ing as  a  weed  in  cultivated  fields.  My  informant  stated  that  the 
Indians  never  cultivated  it,  and  that  it  makes  an  exceedingly  strong 
smoking  mixture. 

VIBURNACEAE. 

Lonicera  coDJugialis  Kell. 

O'tdm. — One  of  the  bush  honeysuckles,  locally  but  incorrectly  known 
as  *' cranberry,''  a  common  plant  in  moist,  open  forests  of  lodgeix>le  pine, 
Pinus  murrayana.  It  occurred  in  considerable  abundance  at  several 
points  between  the  agency  and  Fort  Klamath  post-office. 

The  red  or  purplish  berries,  which  have  Ji  mild,  sweet  flavor,  are 
eaten  fresh,  but  not  to  a  great  extent.    They  are  never  dried. 

Sambucus  glauca  Nutt. 

Slo'los, — The  common  elder  of  the  region,  which  bears  large  clusters 
of  pale  blue  berries,  densely  covered  with  bloom  or  glaucousness. 
The  berries,  sld'-losilm,  are  an  article  of  food. 

One  curious  use  of  the  plant,  now  rarely  resorted  to,  but  formerly 
common  among  the  Snake  Indians,  consists  in  punching  out  the  pitli 
from  sections  of  the  stem,  ramming  them  full  of  large  crickets,  Anabrita 
simplex  Raid.,  ainl  plugging  the  ends.  The  contents  of  the  stems  were 
used  for  food  in  the  winter. 

VALERIANACEAE. 

Valeriana  eduns  Nutt. 

Knl', — A  perennial  with  a  thick,  deep  root,  deeply  linear  lobed  basal 
leaves,  and  a  nearly  leatless  stem,  bearing  at  the  summit  a  close  cyme 
of  white  flowers,  these  becoming  long  stalked  in  age  and  ripening  into 
small  featiiered  nutlets.  It  grows  along  streams  and  in  natural  mead- 
ows; for  example,  along  Wood  Kiver,  between  the  agency  and  the  old 
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fort.  Ill  cooking,  a  hole  jierhaps  a  meter  or  more  (about  3  or  4  feet)  iu 
diameter  and  half  as  deep  is  dug  in  the  ground  and  lined  with  stones. 
A  fire  is  then  built  in  the  hole,  and  after  burning  for  a  sufficient  time  is 
cleared  out.  Fresh  grass  is  next  laid  over  the  hot  stones,  then  k-ol', 
then  more  grass,  and  the  whole  covered  with  earth.  The  mass  is  then 
allowed  to  cook  and  steam  the  rest  of  the  day  and  over  night,  when 
the  pit  is  opened  and  the  cooked  roots  are  ready  for  eating. 

The  odor  of  the  root  is  very  disagreeable  to  white  people,  to  such  a 
degree,  indeed,  that  the  use  of  the  plant  about  the  agency  was  for- 
merly forbidden. 

The  Snake  name  of  the  plant  is  kwe'-yii. 

CARDUACEAE. 
Achillea  millefolium  L. 

Lal'WaV-mm, — Yarrow,  a  weed  common  in  meadows  and  pastures  in 
the  Eastern  United  States,  and,  from  the  evidence  of  its  occurrence  even 
in  very  remote  and  unsettled  parts  of  the  plains  and  from  the  state- 
ments of  the  Indians,  unquestionably  native  in  our  Northwest.  Many 
years  ago,  before  the  building  of  mill  and  irrigation  dams,  when  the 
salmon  ran  up  Williamson  and  Sprague  rivers  and  the  Indians  were  in 
the  habit  of  drying  them,  it  was  their  custom,  after  a  lish  was  split 
open,  to  lay  in  the  body  cavity  a  yarrow  stem  with  its  leaves  and  dowers 
still  attached.  This  treatment,  by  holding  the  fish  open,  hastens  the 
drying  process  and  prevents  the  decomposition  that  would  be  likely  to 
follow  if  the  walls  were  allowed  to  collapse.  My  informant  knew  of 
no  special  significance  attached  to  the  use  of  this  particular  plant  and 
of  no  special  adaptability  it  had  for  this  purpose,  except  that  it  did  not 
give  the  dried  fish  such  a  bad  taste  as  some  other  plants. 

Artemisia  tridentata  Niitt. 

Ohatj  or  boV-tche. — The  largest,  most  abundant,  and  most  widely  dis- 
tributed species  of  sagebrush,  composing  probably  nine-tenths  of  the 
shrubby  vegetation  of  the  plains  of  southeastern  Oregon.  In  medicine 
a  decoction  of  the  herbage  is  used  internally  to  check  diarrhea,  exter- 
nally as  an  eyewash,  while  the  mashed  herbage  is  used  as  a  substitute 
for  liniment. 

In  the  production  of  tire  on  wood  by  friction,  the  ordinary  method  of 
obtaining  fire  before  the  advent  of  the  white  man  and  still  occasionally 
resorted  to,  small  dead  stems  of  it  are  used  as  twirling  sticks,  this 
being  the  most  widely  used  and  satisfactory  wood  for  the  purpose. 

Away  from  the  timber,  sagebrush  is  the  almost  universal  fuel  of  the 
region,  not  only  among  the  aborigines,  but  among  the  white  ranchmen. 
The  short  trunks,  often  10  cm.  (4  inches)  in  diameter,  but  more  com- 
monly one-half  to  two  thirds  as  much,  have  a  wood  of  not  very  great 
solidity,  which,  assisted  by  the  loose  stringy  bark,  takes  fire  readily 
and  produces  fairly  good  coals. 
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Tetradymia  canescens  DC. 

Kat'Jcat'-H(im, — A  composite  yellow- flowered  shrub,  1  to  2  feet  in 
height,  with  silvery  white,  oblaiiceolate  leaves,  blooming  in  July  and 
August.  This  is  often  eaten  by  horses,  but  otherwise  it  is  a  plant  of 
no  importance  to  the  Indians. 

Wyethia  moUis  (^iray. 

Sta'-mliJx. — A  plant  very  similar  to  Balsamorrhiza,  but  the  canescent 
leaves  not  cordate  at  the  base.  It  is  abundant  in  the  yellow-pine  forests. 
The  roots  of  a  plant,  which  from  the  description  is  probably  this,  are 
mashed  and  used  as  a  poultice  for  swellings. 

Balsamorrhiza  sagittata  (Pursb)  Niitt. 

LbiL — A  stout  low  plant,  about  30  to  50  cm.  (approximately  1  to  IJ 
feet)  high,  with  yellow  flower  heads  similar  to  a  small  sunflower,  and 
large,  grayish,  arrow-shaped  leaves  often  30  cm.  long,  the  whole  plant 
resembliiig  the  introduced  elecampane.  Inula  helenium  L.,  of  our  Eastern 
pasture  lands.  Horses  have  a  marked  fondness  for  these  leaves  and 
are  continally  cropping  them  while  under  the  saddle.  The  seeds  of  this 
X)lant  and  those  of  the  similar  B.  deltoidea  Nutt.,  which  the  Indians  do 
not  distinguish  from  it,  are  gathered,  roasted,  and  ground  as  a  farina- 
ceous food.  Both  i)lants  are  abundant  on  the  reservation  in  the  yellow- 
pine  forests. 

Chondrophora  nauseosa  (Pnrsh)  Hritton. 

Wal'-iciil, — One  of  the  plains  shrubs  known  as  rabbit  brush.  A 
silvery-white  variety  of  this  species  about  4  feet  high,  with  narrowly 
linear  leaves,  Jind  bearing  yellow  composite  flowers  in  September,  is 
common  in  tlie  margins  of  the  yellow-pine  forests  about  the  agency. 
Its  mashed  lierbage,  aromatic  and  resinous,  is  used  to  raise  blisters. 

Chrysothamnus  bloomeri  (Gray)  Greene. 

Wd'mi. — A  yellow-flowered  composite  shrub,  1  to  3  feet  high,  with 
slender,  bright  green  foliage.  A  poultice  of  the  mashed  leaves  and 
flowers  is  used  to  draw  blisters.  The  name  appears  to  be  applied  also 
to  other  related  shrubs  containing  aromatic-resinous  principles,  and 
used  in  a  similar  manner. 

Madia  glomerata  Hook. 

Gd'f'Whii. — A  glutinous,  yellow-flowered,  composite  annual  plant, 
one  of  the  several  species  called  ''tar weed.''  The  seeds  are  often  used 
for  food. 


ALPHABETICAL  LIST  OF  IVDIAir  NAMES,  WITH  THEIR  TEGHVICAL 

EQUIVALEirrS. 


Bii Abies  concolor. 

Ba-bak"-bak-lh»'  niim Eriogonum  stellatuin. 

Ba-bii'-o-siim Berberis  repens. 

Ba-lo'-och Amarantus  blitoides. 

Ba'-nam Abies  concolor. 

Bha'-ne Carex. 

Bol'-wbe Artemisia  tridentata. 

Cbak'-iim Amelancbier  alnifolia. 

Chiik'-lo Kunzia  tridentata. 

Chap'-to Beckmaunia  criicaefonnis. 

Cbep'-iis Sisymbrium  incisum. 

Chmar'-liik Ribes  cereiim. 

Cbo-ji' Sagittaria  arifolia. 

Cho-it'-i-iim Rosa  fendleri. 

Chora'-chiik ^ Ribes  aiirenm. 

Choms'-kiim Ribes  aiireuni. 

De-wieh'-kiish Prunus  demissa. 

De-wich'-ksam Prunus  demissa. 

E'  pA Carum  oreganum. 

E'-wiim Vaccinium  membranaceum. 

Ga-ga'-e-siim  sii'-'wiils Ceauotbus  prostratus. 

Gil'-o  gii'-o-siim Berberis  repens. 

Gbii'-gum  lak'-o Iris  missouriensis. 

Gbat Artemisia  tridentata. 

Gil-len'-ji ..-. Triglocbin  maritima. 

Gla'-i-pi Elymus  condensatus. 

Gla'-i-pi-iim" Elymus  coudensatus. 

Go'-e-whii Madia  gloraerata. 

Go'-klaks Rumex  salicifolius. 

Jo'-i-jiks Fragaria  virginiana. 

Ka'-a-lum-kes Eriogonum  elatuni. 

Kach'-knl Nicotiana  attenuata. 

Kam'-cho-da"-lis Panicularia  Huitans. 

Ka-ma'-mi Arctostaphylos  nevadonsis. 

Kap'-i-onks Polygonum  douglasii. 

Ksip'-kii Pinus  ponderosa. 

Kat  kat'-siim Tetradymia  canescens. 

Kcn-ii'-wiit Rumex  geyeri. 

Kha-iils' Carex. 

K-fd' Valeriana  edulis. 

KoF-a-kams Linum  lewisii. 

Kol'-kams Linum  lewisii. 

Ko-osh' Populus  balsamifera. 

Kots-on'-iks Chenopodium  fremouti. 
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Ktii'-lo Pinns  lambertiana. 

Kwe'-ya Valeriana  edulis. 

Lal-war-siim Achillea  millefolium. 

Lba Balsamorrbiza  sagittata. 

Lho-l6'-e  Id'-e-siim Ribes  oxyacanthoides  Baxosnm. 

Lo'-las Meutzelia  albicanhs. 

Mucb-iis^-sUni Mentha  canadensis. 

Mii'-em  lii'- wills Scirpus  lacustris  occidentulin. 

Ma'-i Scirpus  lacustris  occidentalis. 

Mas'-lil Rubns  leucodermis. 

Ndlilk Carum  gairdneri. 

Nkos Pinus  ponderosa. 

Not Apocynum  cannabinum. 

No'-tak Agrostis  perennaus. 

Obl'-sUm  bon'- wiis Gilia  aggregata. 

O'-tam Lonicera  conjugialis. 

P4ks Quamasia  quamash. 

Pod'-cbo Heracleum  lanatum. 

Po'-piis Typha  latifolia. 

SA-hwet' Carum  gairdueri. 

Sar'-um-bak-isb Rhamnns  pursbiana. 

i?ca'-o Zygadenns  venenosus. 

Scou Zygadenus  venenosus. 

Shiil Pbragmites  pbragmites. 

Sble-sblap^-sbum Arctostapbylos  patula. 

Shwa'-wi-sam Evernia  vnlpina. 

Skii'-  wjinks Cicuta  maculata. 

^^led8 Urtica  breweri. 

Slo'-lits Saiiibncus  glauca. 

SlO'-lo-siim Sambucus  glanca. 

Stii'-mak Wyetbia  mollis. 

Stop'-iilcb Pinns  ponderosa. 

Tkop Pbragmites  pbragmites. 

To-mo'-lo Prunus  subcordata. 

To-tauk'-siim Rubus  vitifolius. 

Tsiil Pbragmites  pbragmites. 

Tsin-ii'-o .Jnncus  balticns. 

Tso-pink'-sbiim Taxus  brevifolia. 

Vo'-ljil Popnlus  tremuloides. 

Wii-cbjik'- wis E([ui8etum  byemale. 

Wa'-kjim Sinm  eicntaefoliuni. 

Wii'-ko Pinns  mnrrayana. 

Wrd'-wal Cbondropbora  nanseosa. 

Wa'-mi Cbvysolbanmns  bloonieri. 

Wii'-sam  chr»n'- wiis ( )enotbera  bookeri. 

Wieb'-pi Carex. 

Wip'-liini Alnns  tenuifolia. 

Wit-am'-niiini  r-  -wiini Prnnus  emarginata. 

\Vr>-do-gbot  -slim Prnnus  emarginata. 

Wo-kiis Nympbaea  polysepala. 

Wol'-wiinsli Libocedrns  deenrrons. 

Wol  -wiin  -sbiini  Libocedrns  decnrrens. 

Yam  -pii ( 'arum  gairdneri. 

Yiincb Calocbortns  maerocarpns. 

Yiis Salix. 

Yii'-vJik Salix. 
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STUDIES  OF  MEXICAN  AND  CENTRAL  AMERICAN 

PLANTS. 


By  J.  N.  Rose. 


PREFATORY   WOTE. 

Owing  to  the  large  luiinber  of  sources  from  wliicli  ])lniits  are  sent  to 
us  from  Mexico,  it  seems  advisable  to  discontinue,  at  least  for  the 
present,  the  i)ublicatioii  of  reports  ui)on  separate  collections  from  that 
quarter.  There  is  the  added  reason  that  many  of  the  species  are 
absent  from  even  our  largest  American  herbaria,  which  makes  the 
identification  doubly  tedious.  It  is  my  plan,  therefore,  to  work  up  the 
various  collections  jointly,  reporting  upon  them  somewhat  irregularly 
by  genera  or  families,  presenting  revisions,  synopses,  or  even  mono- 
graphs, when  the  material  at  hand  seems  to  justify  it. 

Miscellaneous  new  species  will  be  published  from  time  to  time. 
These  studies  will  be  mostly  upon  the  Polypetalae,  although  not  neces- 
sarily confined  to  this  group. 

NOTES  OH  CELASTEAGEAE. 

Maytenus  phyUanthoides  Benth.  Bot.  Sulph.  54.     1844. 

Shrub  30  to  45  dm.  high. 

Collected  by  Mr.  C.  G.  Priugle  in  calcareous  soil,  Teliuacan,  Puebla,  altitude  1,808 
meters,  December  20,  1895  (No.  6285). 

Myginda  scoparia  Hook.  &  Arn.  Bot.  Beech.  283.     1836-40. 

Leaves  of  two  kinds;  some  small,  6  to  10  mm.  long,  occasionally  opposite,  mostly 
alternate;  the  others  much  larger,  3.7  cm.  or  more  long,  always  alternate;  flowers 
small,  brownish  In  color;  fruit  pear-shaped,  6  mm.  long,  obtuse,  red,  l-soeded. 

Not  common ;  in  river  bottoms  and  on  shaded  hillsides.  Collected  by  Dr.  Edward 
I*almcr,  Acapulco,  December,  1804  (No.  170). 

This  Mpecies  was  omitted  by  Mr.  TTomsley  from  the  Biologia  Central i- Americana. 

The  original  specimens  came  from  Acapulco,  and  there  is  no  doubt  of  the  identity 
of  Dr.  Talmers  plant.  In  the  above  description  we  have  intended  simply  to  sup- 
plement or  correct  Iho  original  characters,  which  were  based  on  flowering  speci- 
mens only. 

This  species  has  not  before  been  represented  in  the  National  Herbarium. 

Hippocratea  acapulcensis  II.  B.  K.  Nov.  Gen.  &  Sp.  5:  157.    1821. 
Climbing  shrub,  15  to  24  dm.  high  ;  leaves  dark  green,  flowers  greenish  white. 
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Collected  by  Dr.  Edward  Palmer  near  Acapulco,  Murch,  1895  (No.  629). 

This  species  was  originally  collected  near  Acapulco,  by  Humboldt  and  Bonpland, 
and  was  afterwards  obtained  there  by  Lay  and  Collie. 

Mr.  Nelson  has  collected  the  species  in  the  State  of  Oaxaca  at  the  following  places : 
valley  about  Cuicatlan,  altitude  590  meters,  November  3, 1894  (No.  1863) ;  Jamiltepec 
to  Rio  Verde,  altitude  131  to  328  meters,  February  24,  1895  (Nos.  2373  and  2374). 

It  has  not  heretofore  been  represented  in  the  National  Herbarium. 

This  appears  to  be  Tontellea  hookeriana  Miers  and  PHatimei'a  ienella  Miers. 

Hippocratea  mezicana  Miers,  Trans.  Linn.  Soc.  28:  352.     1872. 

Sometimes  a  tree  7.5  to  9  meters  high,  with  trunk  20  cm.  in  diameter. 

Collected  by  Dr.  Edward  Palmer  near  Acapulco,  February  and  March,  1895  (Nos, 
430,  584,  and  588). 

We  have  seen  no  named  specimens  of  H.  mexicana.  Mr.  Henisley  has  referred  this 
species  to  H.  uniflora  DC. 

The  identification  of  the  above  two  species  is  not  at  all  satisfactory. 

Perrottetia  longistylis  Rose,  sp.  no  v. 

Leaves  oblong,  12.5  to  15  cm.  long,  long-acuminate,  cuneate  at  base,  coarsely  toothed ; 
inflorescence  pubeni  lent;  sepals  narrow,  acute;  iietals  ovate,  ciliate;  style  elongated, 
enlarged  at  base,  2-lobed. 

Collected  by  Bourgeau  in  Izhuatlancillo  near  Orizaba,  1865-6  (No.  2827). 

This  plant  is  referred  to  P.  quindiuenais  by  Mr.  Homsley  in  the  Biologia  Centrali- 
Americana,  but  that  species  came  originally  from  South  America  and  besides  has 
glabrous  petals,  stamens  shorter  th.in  the  petals,  and  the  style  very  short. 

Bonrgeau's  plant  is  perhaps  nearer  J\  ovaiGf  from  which  it  differs  in  its  larger, 
more  acuminate  leaves,  less  cilinto  petals,  and  longer  and  thicker  style. 

Perrottetia  ovata  Hemsl.    Diag.  PL  Nov.  1:6.     1878. 

Collected  by  Mr.  E.  W.  Nelson  from  near  To  ton  tepee,  Oaxaca,  altitude  from  1,217 
to  1,808  meters,  July  15  to  20,  1891  (No.  786);  also  from  about  Tumbala,  Chiapas, 
altitude  1,312  to  1,807  meters,  October  20  to  29,  1895  (No.  3354). 

My  material,  while  presumably  of  this  species,  has  the  leaves  oblong  rather  than 
broadly  ovate.  Only  the  male  flowers  have  been  described.  The  female  flowers 
may  be  thus  characterized :  Sepals  and  petals  as  in  the  male  flowers,  ovary  glabrous, 
style  short,  stigma  two-parted,  fruit  broader  than  high,  4-lobed. 

Perrottetia  glabra ta  Rose,  sp.  nov. 

A  shrub  24  to  30  dm.  high,  nearly  glabrous;  leaves  oblong,  shortly  acuminate, 
glabrous,  excepting  veins  and  petiole,  or  becoming  glabrate,  rounded  at  base,  sharply 
and  finely  serrate,  7.5  cm.  or  less  long,  3.7  to  5  cm.  wide,  pale  beneath ;  inflorescence 
glabrous  throughout;  petals  small,  slightly  ciliate;  stamens  long. 

Collected  by  E.  W.  Nelson  on  Mt.  Orizaba,  altitude  1,607  to  2,460  meters,  March 
18,  1894  (No.  313).  Here  seems  to  belong  Harris's  plant  which  Mr.  Hemsley  referred 
to  his  /*.  ovata  in  the  Biologia  Centrali-Amcricana.  /'.  ovata  diff'ers  from  the  above 
species  in  the  reddish  pubescence  of  the  inflorescence,  the  densely  ciliate  petals, 
coarser-toothed  leaves,  etc. 

NOTES  OH  EUTAGEAE. 

ESENBECKIA 

Tlie  geiuis  Esenbeckia  is  said  by  Bentliam  and  Hooker  to  contain 
about  22  species  confined  to  Soutli  America  and  the  West  Indies.  Mr. 
Hemsley  in  bis  enumeration  of  Mexican  pbints'  reports  a  single  species, 
U,  herlandierL  In  addition  to  my  two  new  species  described  below, 
two  others  have  recently  been  described,  viz:   E.  flava  and  E,  hart- 
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manii,  inakin^  in  all  five  species  for  Mexico.    The  following  key  will 
be  helpful  in  separating  these  species: 

*  Leaves  simple. 

-t-  Leaves  largej  5  io  10  cm.  lonffj  pubescent^  pale. 

Esenbeckia  flava  Braiulegee,  Zoe,  1 :878,  t.  12.     1891. 

Collecteil  l»y  T.  S.  Brandegee  at  San  .Jose  del  Cabo,  Lower  C^aliforDiu,  1890.  Only 
known  from  this  one  collection. 

-.-  -.-  Jaeures  small,  S.5  to  />  r»i .  lon(jy  nearly  glabrous,  bright  green,  finely  reticulated, 

Eseubeckia  hartmanii  Kobinson  &  Feruald,  Proc.  Am.  Acad.  30: 115.     1894. 

Type  specimens  coUected  by  C.  V.  Hartman,  La  Tinaja  canyon,  State  of  Sonora, 

November  19,  1890  (No.  240),  and  since  by  Dr.  Palmer  near  Culiacau,  October  25  to 

November  18,  1891  (No.  1801). 

*   *  Leaves  tern  ate. 

•*-  Leaflets  very  large,  pubescent  beneath,  flowers  few  and  large,  sepals  and  petals  not 

pellucid- doited. 

Esenbeckia  macrantha  Koso,  sp.  nov.  Platk  II. 

A  tree  4.5  to  6  meters  high;  yonng  brancbes  and  inflorescence  silky-pnbescent; 
leaves  alternate,  loug-petioled,  3-foliolato;  leaflets  large,  oblong,  15  to  20  cm.  long, 
5  to  7.5  cm.  broad,  somewhat  obliqne  at  base,  somewhat  acuminate  at  apex,  green 
and  shining  above,  paler  and  somewhat  silky  beneath,  covered  with  small  pellucid 
dots,  strongly  veined;  inflorescence  paniculate;  sepals  5,  small,  rounded;  corolla 
10  mm.  broad;  petals  imbricate,  pubescent  without;  stamens  5;  disk  very  large, 
slightly  lobed. 

Collected  by  Mr.  E.  W.  Nelson  in  a  canyon  along  wagon  road  6  miles  above  Domin- 
guillo,  State  of  Oaxaca,  altitude  1,443  to  1,607  meters,  October  30,  1894  (No.  1831). 

EXPIJLNATION  OF  Plate.— Fig.  1,  flowering  branch;  fig.  2,  flower  bud ;  flg.  3,  open  flower;  fig.  4,  leaf; 
figs.  1  and  4,  scale  };  figs.  2  and  3  enlarge<l. 

-.--•-  Leaflets  glabrous  and  smaller,  flowers  numerous  and  smaller. 

■*-*^ Sepals  and  petitls  2>cllucid-dotted,  petals  white,  seeds  silvery  and  with  a  deep  concavity 

at  ba^e. 

'Esenbeckia  acapulcenais  Kose,  sp.  nov.  Plate  III. 

A  small  tree,  6  met<TS  high;  stem  7.5  to  10  cm.  in  diameter,  glabrous  throughout; 
leaves  ternate;  leaflets  oblong  to  obovate,  rounded  at  apex,  somewhat  tapering  at 
base  into  slender  petiolules,  3.7  to  12.5  cm.  long;  flowers  abundant,  in  a  short,  broad 
terminal  panicle ;  indorescence  puberulent;  sepals  nearly  orbicular,  glabrous,  dotted; 
petalA  white,  thin,  dotted;  fruit  flat-topped,  5  cm.  broad,  deeply  5-lobed,  very  much 
ridged;  seeds  brownish. 

Collected  by  Dr.  Edward  Palmer,  in  river  bottoms  near  Acapulco,  December,  1895 
(No.  175). 

Very  different  from  the  two  recently  described  species  (A',  flava  and  JC.  hartmanii) 
from  western  Mexico.     It  is  nearest  A',  berlanditri  of  eastern  Mexico. 

EXPLAHATION  OP  Tlatk.— Fig.  1,  flowering  branch;  fig.  2,  flower;  fig.3,  flower  dissected;  fig. 4,  bud; 
fig.  5,  branch  witb  fruit  and  leaves;  fig.  6,  fruit;  fig.  7,  Heed  ;  figs.  1  and  5,  scale  §;  figs.  2,  3,  and 4 
enlarged. 

^*-M-  Petals  spotted,  scedx  dull  and  with  a  mere  scar  at  base. 

Esenbeckia  berlandieri  Baill.  Adansonia,  10:  151.     1871.  Pi^tk  III. 

Type  specimens  from  woods  near  Tampico,  Tamaulipas  (Berlandier,  No.  3125). 

'  Since  the  above  key  waa  pre])ared  Capt.  John  Donnell  Smith  has  published  E, 
liioralia  from  Guatemala  in  the  Botanical  Gazette  (23:242).  I  have  not  seen  his 
specimens  bnt  he  states  that  it  is  most  nearly  related  to  E,  acapulcensis,  I  should 
judge  that  it  is  clearly  distinct. 
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I  have  been  able  to  examine  a  duplicate  type  of  this  at  the  Gray  Herbarinm.  The 
species,  while  closely  related  to  the  last,  a^ipears  to  be  distinct,  having  somewhat 
different  carpels  and  seeds,  less  pellucid  leaflets,  etc. 

Explanation  of  Plate.— Fig. 8,  capsule;  fig. 9,  seed;  scale  f. 

SPECIES  OF  OTHER  GENERA. 

Amyris  thyrsiflonis  Tnrcz.  Bull.  Soc.  Nat.  Mosc.  21,  pt.  1 :  475.     1858. 

Collected  by  Mr.  E.  W.  Nelson  at  San  Andres  Tuxtla,  State  of  Vera  Cruz,  altitude 
328  meters,  May  7,  1894  (No.  453). 

This  is  the  only  representative  we  have  of  this  species.  It  answers  the  ori<^inal 
description  fairly  well  except  that  the  petioles  and  petiolules  can  hardly  be  said  to 
bo  winged. 

The  type  of  this  species  also  came  from  Vera  ('ruz. 

Pilocarpus  longipes  Rose,  sp.  no  v. 

A  shrub  15  to  36  dm.  hijnrh,  ji^iabrous  throughout;  leaflets  3  to  5,  rarely  solitary,  5 
to  10  cm.  long,  oblong,  obtuse  to  retuse,  broadly  cuueate  at  base,  strongly  reticulate 
and  glabrous  above  and  beneath;  raceme  3  to  5  dm.  long;  pedicels  horizontal  in 
flower,  ascending  in  fruit,  20  to  25  mm.  long,  glabrous,  with  1  or  2  small  bracts 
just  beneath  the  flower;  fruit  deeply  5-lobed  or  parted,  1  to  5  maturing;  mature 
coccus  glabrous  with  parallel  semicircular  grooves,  10  mm.  in  diameter;  seeds  black, 
glabrous,  6  to  8  mm.  long. 

Collected  by  Dr.  Edward  Palmer  on  shady  hillsides  near  Acapulco,  Mexico,  Feb- 
ruary, 1895  (No.  514). 

This  seems  nearest  the  Brazilian  species  /*.  seloanus,  but  has  the  bracts  of  the 
pedicels  diflerently  situated,  fewer  leaflets,  etc. 

Pilocarpus  has  not  heretofore  been  reported  from  Mexico. 

Triphasia  trifoUata  DC.  Prodr.  1 :  536.     1824. 

Slinib  18  to  30  dm.  high;  flowers  very  fragrant;  fruit  red.  In  cultivation  at  Aca- 
pulco, February,  1895  (No.  467). 

The  plant  is  often  used  for  hedges.     The  fruit  is  made  into  a  kind  of  jelly. 

Zanthozylum  arborescens  Rose,  sp.  nov. 

Small  tree,  30  to  36  dm.  high;  branches  with  few  short,  scattered  thorns;  leaves 
large;  leaflets  3  to  7,  mostly  5,  very  variable,  the  larger  ones  15  cm.  long,  oblong, 
tapering  at  base,  the  terminal  leaflet  more  cuneate,  slightly  crenate,  becoming  gla- 
bra^e  above,  puberulent  V»eneath,  especially  on  the  veins;  panicles  open,  terminal, 
puberulent  (as  well  as  young  branches  and  rachis  of  leaves);  calyx  small;  petals 
5,  rodexctl,  greenish-yellow;  stamens  5,  a  little  longer  than  the  petals;  styles  2; 
ovary  l-celled,  2-ovuled;  seed  5  mm.  long. 

Collected  by  Dr.  Edward  Palmer  along  river  banks  and  in  aiToyos,  Ymala,  August 
16  to  Se]»temher  25, 1891  (No.  1454,  immature  fruit;  No.  1455,  in  flower);  and  October 
18,  1891  (No.  1405a,  mature  fruit). 

A  very  distinct  species  and  seemingly  nearest  the  rare  species  Z.  nielanoslnetum, 

Zanthoxylum  pterota  (L.)  H.  B.  K.  Nov.  Gen.  &  Sp.  6:  3.     1823.     Fagara  pleroia 
L.  Syst.  ed.  10:  897.     1759? 
Collected  by  Dr.  Kdward  Palmer  at  Ymala,  August  16  to  25,  1891  (No.  1424). 

Zanthozylum  foetidum  Hose,  sp.  nov. 

Shrub  3  to  0  meters  high;  bran<'hes  dark  green  and  nearly  glabrous;  thorns  plen- 
tiful, small,  recurved  and  sharp;  h'aves  compound;  leaflets  3  to  5,  lanceolate,  petio- 
laie,  2.5  to  0.2  cm.  long,  shortly  acuminate,  cuueate  at  base,  crenate,  i)uberulent  on 
the  veins  beneath,  thickly  set  with  pellucid  dots;  panicles  axillary,  puberulent,  many- 
llowered,  2.5  to  5  cm.  long;  sepals  4;  petals  4 ;  stamens  with  filaments  longer  than 
the  pelals;  anthers  ovate  with  a  large  gland  at  the  tip;  styles  2;  fruit  very 
glandular. 
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Collected  by  Mr.  C.  G.  Pringle  in  barrancas  above  Cuernavaca,  Morelos,  altitude 
1,808  meters,  November  14,  1895  (No.  6207). 
The  leaves  give  forth  a  very  oftensive  odor. 
Near  Z,  limaticello,  but  distinct. 

NOTES  ON  BUESERAGEAE. 

The  genus  Bursera  up  to  1883  was  iu  a  very  confused  condition.  In 
this  year  appeared  Dr.  A.  Engler's  monograph  of  the  genus,^  in  which 
39  species  are  described.  Since  then,  however,  a  number  of  new 
species  have  come  to  light  in  Mexico,  of  which  the  following  is  a  list: 

Bursera  cerasifolia  Brandegee,  Proc.  ChI.  Acad.  ser.  2,  3:  121.     1891. 
Duplicate  type  iu  the  National  Herbarium. 

BurserafragiUs  Wats.  Proc.  Am.  Acad.  21:  422.     1886. 
Duplicate  type  (No.  72)  in  the  National  Herbarium. 

Bursera  glabrescens  Rose,  Contr.  Nat.  Herb.  3 :  313.     181)3.     Buraera  palmeri  glab- 
rescena  Wats.  Proc.  Am.  Acad.  25:  145.    1890. 
Duplicate  type  (No.  77)  in  the  National  Herbarium. 
This  species  may  yet  prove  to  be  B.  joruUenaia  (H.  B.  K.)  Kngler. 

Bursera  jonesii  Rose,  Contr.  Nat.  Herb.  3:  314.     1895. 

Type  (No.  491)  in  the  National  Herbariun). 
Bursera  aptera  Ramirez,  Anales  Inst.  Med.  Nac.  2:  U).     1896. 
Bursera  trijuga  Ramirez,  Anales  Inst.  Med.  Nac.  2:  16.     1896. 
Bursera  morelenslB  Ramirez,  Anales  Inst.  Med.  Nac.  2 :  17.     1896. 

Bursera  laxiflora  Wats.     Proc.  Am.  Acad.    24:44.     1889. 
Duplicate  type  (No.  70)  in  the  National  Herbarium. 

Bursera  nelsoni  Rose,  Contr.  Nat.  Herb.    3:314.     1895. 
Type  (No.  493)  in  the  National  Herbarium. 

Bursera  palmeri  Wats.    Proc.  Am.  Acad.     22:402.     1887. 
Duplicate  type  (No.  78)  in  the  National  Herljarium. 

Bursera  pringlei  Wats.     Proc.  Am.  Acad.    25 :  145.     1890. 
Duplicate  type  (No.  71)  in  the  National  Herbarium. 

Bursera  schafEheri  Wats.     Proc.  Am.  Acad.    22:469.     1887. 

Bursera  tenuifoUa  Rose.     Contr.  Nat.  Herb.    3:  314.     1895. 
Type  (No.  484)  in  the  National  Herbarium. 

The  following  species  have  recently  been  acquired  by  the  National 
Herbarium,  one  of  which  proves  to  be  undescribed: 

Bursera  diver sifolia  Rose,  sp.  nov. 

Tree  36  to  75  dm.  hi«^h;  older  branches  glabrous,  shining,  reddi.sh;  younger 
branches,  rachis  of  leaves,  and  inllorescence  pubescent ;  leaHet«4  to  (» ]>airs,  the  lower 
ones  often  again  pinnate  with  3  to  7  leaHets;  the  leaflets  25  unn.  or  less  long,  ovate 
or  obloDg;  serrate,  obtuse,  rarely  acute,  rounded  at  base,  or  the  terminal  sometimes 
cuneate,  pubescent  and  somewhat  shining  above,  paler,  softly  pubescent  and  reticu- 
lated beneath;  rachis  between  the  leaflets  narrowly  winged;  inflorescence  con- 
tracti'd;  fruit  glabrous,  10  mm.  long. 

Collected  by  Mr.  E.  W.  Nelsim  along  road  from  OcnilapatoTuxtla,  State  of  Chiapas, 
altitude  515  to  985  meters,  August  29, 1895  (No.  3066). 

This  species  seems  nearest  B.  auhmoniHfiyrmia. 

Bursera  bicolor  (Schlecht.)  Engler  iu  DC.  Monogr.    Than.     1 :  53.    1883.    Klaphnam 
Wco/or  Schlecht.     Linnaea,  17:<i25.     1843. 
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A  shrub  45  to  60  dm.  high.  Collected  by  Mr.  i\  G.  Prin^le  at  Cnernavaca,  1896 
(No.  6325). 

Collected  here  also  by  Kuechtel.  It  is  new  to  the  National  Herbarium.  I  do  not 
find  that  the  height  of  the  plant  has  been  bef(»re  mentioned. 

Bursera  galeottiana  Engler  in  DC.  Monogr.  Phan.    4 :  47.     1888. 

The  leaflets  were  originally  described  as  being  6  to  8  pairs.  In  th«^  specimens 
before  me  sorao  have  only  6  pairs  while  others  have  from  12  to  14  pairs.  The  number 
of  leaflets  as  in  the  closely  related  species  B.  microphylla  is  very  variable.  The  nut- 
lets are  strongly  3-angled.     Mr.  Pringle  says  that  this  species  is  a  small  tree. 

Collected  by  Rev.  Lucius  V.  Smith  on  the  hills  at  Milta,  Oaxaca,  altitude  1,969 
meters,  July  18,1894  (No.  92);  and  by  Mr.  C.  G.  Pringle  from  Monte  Alban  near 
Oaxaoa,  Oaxaca,  same  altitude,  November  27, 1894  (No.  6071). 

This  species  was  collected  in  Oaxaca  by  Galeotti  at  about  the  same  altitude  as 
Mr.  Pringle's  x>lant. 

Bursera  lanuginosa  (H.  B.  K.)  Engler  in  DC.  Monogr.  Phan.  4 :  58.  1883.  Elaphriuin 
lanuginosum  K.  B,  K,     Nov.  Gen.  &  Sp.     7:31.     1825. 

Much  like  ^.  cuneata,  but  with  more  numerous  leaflets.  ^'Curanavica"  is  the 
type  locality  of  the  species  as  given  by  Hamboldt.  The  sjiecies  has  not  since  been 
reported. 

Collected  by  Mr.  C.  G.  Pringle  on  hillsides  ne.ar  Cuernavaca,  Morelos,  altitude 
1,607  meters,  November  9, 1895  (No.  6208). 

Burseraovalifolia(Schlecht.)  Engler  in  DC.  Monogr.  Phan.    4:40.    1S83.    Elaphrium 
ora/i/o/tttw  Schleeht.     Linnaea,  17:  248.     1843. 
Collected  by  Dr.  Edward  Palmer  near  Acapulco,  February,  189.3  (No.  378).     With- 
out leaves,  the  determination  very  uncertain. 

Bursera  palmeri  Wats.     Proc.  Am.  Acad.    22:  402.     1887. 

Collected  by  Dr.  Edward  Palmer  near  Acapulco,  Februnry,  1895  (No.  432). 

Bursera  submoniliformis  Engler  in  DC.  Monogr.  Phan.  4:55.  1883.  Elaphrium 
aubmoniliforme  Marchand;  Engler,  loc.  cit.,  as  synonym. 

NOTES  ON  GUGURBITAGEAE. 

The  Cucurbitaceae  here  reported  are  based  ui)oii  the  following  col- 
lections: First,  those  of  Mr.  C  G.  Pringle  during  his  three  trips  to 
Mexico  in  1894,  1895,  and  1890;  second,  those  of  Dr.  Edward  Palmer  in 
western  Mexico,  1891  and  1892,  and  at  Acapulco,  1894  and  1895;  third, 
that  of  Mr.  E.  W.  Nelson  from  1894  to  1890;  and  fourth,  that  of  Rev. 
Lucius  C.  Smith  in  the  State  of  Oaxaca.  I  have  also  made  reference 
to  a  number  of  specimens  from  other  collectors  as  found  in  the  collec- 
tions at  the  Gray  Herbarium,  in  those  of  John  Donnell  Smith  and  Mr. 
T.  S.  Brandegee,  and  in  the  National  Herbarium. 

ECHINOPEPON  AND  ITS  ALLIES. 

The  genus  Echinopepon  appears  to  me  to  be  perfe<*tly  distinct  from 
Echinocystis  proper.  This  was  the  view  held  by  the  late  Dr.  Sereno 
Watson.  It  is  true  that  Prof.  Alfred  Cogniaux,  our  most  eminent  au- 
thority on  this  order,  still  retains  Echinopepon  as  a  subgenus;  yet  he 
now  admits^  that  there  is  good  reason  for  the  separation,  liut  even  if 
Echinopepon  is  not  restored,  a  strict  application  of  the  rules  of  priority 
will  i)revent  the  use  of  the  name  Echinocystis,  this  having  been  antici- 


» Contr.  Nat.  Herb.  1 :  100. 
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pated  by  that  of  Micrampelis,  which  has  already  been  restored  by  a 
number  of  botanists. 

The  genus  Bchinopepou  was  established  in  1866  by  Ch.  Naudin,'  who 
based  it  upon  three  till  then  undescribed  species,  viz,  E.  millifloruSj 
E.  quinqiwlobatus,  aud  E.  horridm.  In  1881  Professor  Oogniaux,  in  his 
Monograph  of  the  Cuciirbitaceae,  made  Echiiiopepon  and  Megarrhiza 
8ections  of  Echinocystis.  This  view  has  been  generally  accepted.  Dr. 
Watson,  however,  in  the  Bulletin  of  the  Torroy  Botanical  Club  for  1887* 
contends  that  each  deserves  generic  rank.  A  careful  study  in  these 
groups  extending  over  several  years  leads  me  to  believe  that  these 
genera  may  be  maintained  on  about  the  lines  there  laid  down  by  Dr. 
Watson.  By  the  removal  of  several  outlying  species  which  have  been 
referred  to  Echinocystis  either  on  account  of  poor  material  or  for  want 
of  a  better  place,  these  genera  can  be  more  clearly  defined.  For  the 
species  cut  oft'  there  have  recently  been  esta^blished  by  Professor  Cogn- 
iaux  the  new  genera  Vaseyanthus  and  Brandegea  into  which  these 
abnormal  forms  seem  very  easil}'^  to  fit. 

A  fourth  section  of  Echinocystis  called  Pseudoechinopepon  was 
established  by  Professor  Oogniaux  in  the  Proceedings  of  the  California 
Academy  of  Sciences \  which  also  deserves  generic  rank,  or  rather 
should  be  merged  into  his  recent  genus  Vaseyanthus.  A  short  time 
before  Dr.  Watson  established  the  section  Heterosicj'os  in  the  genus 
Sicyos  for  a  plant  belonging  to  this  same  group.  The  species  appears 
to  me  to  belong  to  Brandegea  rather  than  to  Sicyos. 

As  I  understand  the  group  therefore  the  following  genera  are  to  be 
recognized : 

ECHINOPEPON  Naudin.    Echinocystis  §  Echinopepon  Oogn. 

MabAH  Kellogg.     Megarrhiza  Torr.;  Echinocystis  §  Marah  Gogn. 

MiGBAMPELis  Eaf.     Echinocystis  Torr.  &  Gr. 

Vaseyanthus  Gogn.     Echinocystis  §  Pseudo  echinopepon  Gogn. 

Bbandegea  Gogn.    iSicyos  §  Ueterosicyos  Wats. 

ECHINOPEPON. 

I  have  examined  specimens  of  the  following  species  of  Echinopepon 
all  of  which,  except  one,  are  to  be  found  in  the  National  Herbarium. 
I  have  seen  additional  material  at  the  (Tray  Herbarium  and  have  gone 
over  John  Donnell  Smith's  private  collection. 

Echinopepon  cirrhopeduuculatus  Rose,  Contr.  Nat.  Herb.  1 :100,  pi.  4.    1891. 

Collected  by  Dr.  Edward  Palmer  near  Alamos,  Stat«'  of  Sonora,  September  16  to 
30,  1890  (No.  634);  also  by  Mr.  C.  G.  Pringlo  at  Tequila,  State  of  Jalisco,  October  3, 
1893  (No.  4562). 

The  former  specimen  is  the  tyi)e  (No.  220)  of  this  Hpecies. 

Eohinopepon  confusus  Rose,  sp.  nov. 
Sterna  slightly  scabrous;  loaves  strougly  3-lobe<l  to  scarcely  lobed,  thin,  acute. 


'  Aun.  Sci.  Nat.  ser.  5, 6 :  17. 

'^  Bull.  Torr.  Club,  14:  158. 

aProc.  Cal.  Acad.,  ser.  2, 3 :  59.     1»90. 
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with  broad  open  siuus;  male  flowers  iu  long  racemes  (10  to  20  cm. ),  pedicels  slender; 
corolla  large  (10  mm.  wide),  ])etals  retuse,  glabrous  both  within  and  without; 
female  llowcrs  nearly  sessile;  fruit  oblong,  25  mm.  long,  with  a  slender  beak ; 
prickles  short  and  stiff. 

It  differs  from  E.  tprightii  in  its  very  long  racemes,  large  male  flowers  which  iwv 
not  at  all  punctate-glaudulose,  and  perhaps  smaller  fruit. 

SPECIMENS  EXAMINED  IN   GRAY    HERBARIUM. 

New  Mexico: 

Prinos  Altos  Mountains,  September  16,  1890,  E.  L.  Greene; 

Copper  Mines,  October  11,  1891,  Geo.  Thurber  (No.  1122);  also  a  second  speci- 
men without  data,  also  C.  Wright's  specimen  from  the  Coppermine  Creek, 
August,  1851,  referred  to  A',  coulteri  in  original  description. 
This  species  was  also  originally  included  by  Dr.  Gray  in  Elaierinm  conlieriy  which 
species  was  based  upon  fruiting  specimens  collected  by  Coulter  and  flowering  speci- 
mens of  this  species,  which  we  now  separate  for  the  first  time. 
Certain  specimens  of  this  species  have  been  confused  with  E.  wrightii. 
E,  confusHs  and  E,  wrightii  are  the  only  two  species  of  this  genas  found  in  the 
United  States. 

Echinopepon  coulteri  (Gray)  Rose.  Elateriumf  coulteri  Gray,  PI.  Wright.  2:  61. 
1853.     Echinocystis  coulteri  Cogn.  Mem.  Cbur.  Acad.  Belg.  8vo,  28:  88.    1878. 

Collected  by  Mr.  C.  G.  Pringle  in  the  Sierra  de  San  Felipe,  Oaxaca,  altitude  2,460 
meters,  October  5,  1894  (No.  4958). 

These  specimens  answer  better  to  the  type  of  E.  coulteri  than  any  of  the  various 
specimens  heretofore  referred  to  it,  and  so  far  as  I  am  aware  it  is  really  the  first  time 
the  species  has  been  re-collected. 

The  original  description  was  based  upon  several  specimens  which  appear  to  me  to 
belong  to  two  species.  Those  from  the  United  States  I  have  separated  as  above  under 
the  name  of  E.  coufusits.  I  have  taken  as  the  tyi»e  of  E,  coulteri,  Coulter's  No.  51 
from  Zacatccas,  Mexico,  as  this  is  the  first  plant  mentioned  in  the  description  and 
the  one  which  suggested  the  specific  name.  Professor  Cogniaux  has  referred  to  E. 
coulteri f  E.  horridus,  but  a  careful  examination  of  considerable  material  has  led  me  to 
separate  the  latter  as  below. 

Echinopepon  floribundus  (Cogn.)  Rose.  Echinocystis  floribunda  Cogn.  Mem.  Cour. 
Acad.  Belg.  8vo,  28:89.  1878. 
Collected  by  Mr.  E.  W.  Nelson  in  the  valley  of  Oaxaca,  altitude  1,607  to  1,705  meters. 
September  20,  1894  (No.  1272),  and  l)etween  Huajuapam,  State  of  Oaxaca,  and  Relta- 
zingo,  State  of  Puebla,  altitude  1,540  to  2,146  meters,  November  19,  1894  (No.  1988); 
also  from  the  same  valley  by  Rev.  Lucius  C.  Smith,  October  8, 1894  (No.  217),  and  by 
Mr.  C.  G.  Pringle  in  the  valley  of  Oaxaca,  State  of  Oaxaca,  altitude  1,673  meters, 
September  22,  1894  (No.  4957). 

Echinopepon  horridus  Naud.  Ann.  Sci.  Nat.  ser.  5,  6:19.     1866. 

It  seems  to  be  best  to  keep  this  separate  from  E,  coulteri,  to  which  it  has  been 
referred  by  Protes>»or  Cogniaux;  it  differs  especially  in  the  shape  and  lobing  of  the 
leaves,  the  much  larger  and  more  spiny  fruit,  the  punctate-glandular  corolla,  etc. 

SPECIMENS   EXAMINED. 

Central  America : 

Cartago,    Prov.  Cartago,   Costa  Rica,   altitude  1,046  meters,   Juan  J.  Cooper, 

Novembe",  1887  (No.  5775). 
Haie  sur  les  bords  du  Rio  Maria  Aguilar,  Costa  Rica,  altitude  1,135  meters.  Ad, 

Tonduz,  November  11,  1892  (No.  7177),  and  altitude  1,100  meters,  December 

29,  1892  (No.  7267).     San  Jose,  Costa  Rica,  H,  Pitiier,  November,  1889. 
Cohan  Alta  Paz,  (Uiatemala,  //.  ron  Turvkheim,  December,  1886  (No.  1099). 
Buena  Vista,  Depart.  Santa  Rosa,  Guatemala,  altitude  1,807  meters,  lieyde  «V* 

Lux,  December,  1892  (No.  4188). 
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Eohinopepon  jaliscanus  Rose,  sp.  nov. 

Stums  climbing,  grooved,  pubescent;  leaves  rather  thickish,  pubescent,  3  to 
51obe(l,  the  coutrul  lobe  acuminate,  with  a  broad  opeu  sinus  at  base;  tendrils 
3-parted;  male  flowers  in  racemes  15  to  25  cm.  long,  corolla  rather  large;  female 
flowers  nearly  sessile,  single,  axillary,  fruit  nearly  orbicular,  2  mm.  long,  tax>cring 
into  a  slender  beak;  prickles  stout,  slightly  pubescent. 

Collected  by  Mr.  C.  G.  Pringlc,  at  Tequila,  State  of  .Jalisco,  September  30,  1894 
(No.  4563),  and  distributed  as  Echinocystis  coulteri. 

Echinopepon  lanatus  (Cogn.)  Rose.  EchinocyaUs  lanata  Cogn.  Mem.  Cour.  Acad. 
Belg.  8vo,  28:92.     1878. 

Collected  by  Dr.  Edward  Palmer  at  Lodiego,  October  9  to  15,  1891  (No.  1584).  I 
am  indebted  to  Prof.  A.  Coguiaux  for  the  identification  of  this  plant,  but  he  refers 
it  to  Echinocystis. 

1  have  recently  seen  a  specimen  collected  by  Mr.  T.  S.  Brandegee  in  the  Arroyo 
Hondo,  Lower  California,  October  27,  1893.  It  has  mature  fruit  whifch  is  3  cm. 
thick.     This  is  the  largest-fruited  species  which  I  have  seen. 

Echinopepon  minimus  (Kellogg)  Wats.  Proc.   Am.  Acad.  24:52.     1889.     Marah 
minima  Kellogg,   Proc.  Cal.  Acad.   2:  18.     1863.     Elaierium  minimum  Wnts. 
Proc.  Am.  Acad.  12 :  252.     1877. 
Collected  by  Dr.  T.  II.  Streets  on  Cedros  Island  in  1876,  and  by  Dr.  Edward  Palmer 
in  March,  1889  (No.  719);  also  by  T.  S.  Brandegee  on  Santa  Margarita  Island,  Lower 
California,  1889;  also  by  Dr,  Palmer,  La  Paz,  Lower  California,  January  20  to  Feb- 
ruary 5,  1890  (No.  65). 

Echinopepon  longispina  (Cogn.)  Rose.     Echinocystis  longispina  Cogn.  Mem.  Cour. 
Acad.  Belg.  8vo,  28 :  92.     1878. 
1  have  seen  duplicates  of  the  type  in  the  Gray  Herbarium.     It  was  collected  at 
Jorulla,  Mexico,  by  Schiede,  1829  (No.  1080).     It  is  characterized  by  the  very  long 
spines  of  the  fruit,  as  the  name  would  indicate,  and  by  the  peculiar  inflorescence. 

Echinopepon  mllleflorus  Naud.  Ann.  Sci.  Nat.  ser.  5, 6:18.  1866.  Echinocyntis  mil- 
leflora  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28:88.     1878. 

Collected  by  Mr.  C.  G.  Pringle  in  the  valley  of  Mexico,  1896  (Nos.  6467  and  6516). 

These  two  specimens  show  considerable  diil'erence  in  the  foliage;  the  latter  shows 
more  variation  from  the  type.  The  following  characters  may  be  noted:  the  leaves 
are  reuiform,  not  at  all  lobed,  6.2  cm.  broad  with  a  deep  sinus,  and  on  i)ctioles  12.5 
cm.  or  less  long;  the  male  racemes  are  sometimes  12.5  cm.  or  more  long. 

The  above  species  is  new  to  the  National  Herbarium,  and  until  now  has  been 
known  only  from  the  original  specimens  of  Bourgeau. 

Echinopepcn  nelsoni  Rokc,  sp.  nov. 

A  low  delicate  vine,  6  to  9  dm.  long;  leaves  small,  3-lobed,  lateral  lobes  obtnsr\ 
central  one  acute  and  apiculato;  male  flowers  in  short  racemes  on  peduncles  loii<;<'r 
than  the  leaves;  corolla  small,  greenish  white;  female  flowers  on  slender  peduncles 
18  to  25  mm.  long;  fruit  nariow,  covered  with  slender  prickles  and  with  the  slender 
beak  more  or  less  prickly. 

Collected  by  E.  W.  Nelson  in  the  valley  about  Cuicatlan,  State  of  Oaxaca,  Xove  n- 
ber  3,  1894  (No.  1878),  and  also  near  the  same  locality  by  V.  Gonzales,  December  !'<, 
18i»5. 

Echinopepon  pringlei  Rose,  sp.  nov.  Plate  1\'. 

High-climbing  vine;  stem  sulcate,  pubescent;  blade  of  leaf  broadly  ovate  in  out- 
line, very  variable  in  size,  5  to  10  cm.  long,  3.7  to  12.5  cm.  broad,  more  or  less  3-lobe.d, 
the  middle  lobe  triangular,  acuminate,  the  lateral  ones 'broader,  somewhat  rounded, 
often  again  lobcd,  apieulate,  remotely  serrate,  more  or  less  hispid  on  both  sides; 
sinus  broad,  somewhat  rectangular;  petiole  12  to  50  mm.  long,  covered  with  stitV, 
straight  hairs;  tendrils  2  or  3-i)arted ;  male  flowers  in  simple  elongated  racemes; 
racemes  much  longer  than  the  leaves,  10  to  17.5  cm.  long,  many-llowered ;  pedicels 
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slender,  10  mm.  long;  calyx  greenish^  4  mm.  broad,  3  mm.  high,  pubescent;  sepals 
filiform,  one-fourth  the  length  of  the  tube;  corolla  white,  10  mm.  broad;  lobes  short 
and  obtuse;  stamens  coudu plicate ;  female  flowers  solitary;  peduncles  6  to  18  mm. 
long,  3.7  to  5  cm.  long,  18  mm.  bro:vd,  thickly  covered  with  slender  prickles ;  x>rick]es 
more  or  less  pubescent;  beak  slender,  tardily  breaking  away,  seeds  10,  black. 

Collected  by  Mr.  C.  G.  Pringle  in  a  barranca  near  Cnernavaca,  Morelos,  Mexico, 
5,000  feet  altitude,  November  8,  1895  (No.  6183). 

Explanation  op  Pultb.— Fig.  1,  floweriDg  branch;  fig.  2,  male  floorer;  fig.  3,  a  longitudiDal  section 
of  the  same;  fig.  4,  a  fruiting  branch;  fig.  5,  fruit;  fig.  6,  seed;  scale  of  all  |. 

Echinopepon  pubescena  (Benth.)  Rose.     Elaterium  puhescens  Benth.  PI.  Hartw.  6. 
1839.  Echinoc}j8t\8  puhescens  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28:88.  1878. 
Collected  by  Mr.  C.  G.  Pringle  on  volcanic  hills,  Monte  Leon,  State  of  Michoacan, 
November  11,  1892  (No.  4346). 

Echinopepon  parvifolius  Rose,  sp.  nov. 

Stems  slender;  leaves  5* lobed,  more  or  less  scabrous,  male  flowers  in  slender  ra- 
cemes, 6  mm.  wide,  the  lobes  of  the  corolla  ovate,  acute;  fruit  oblong,  small,  prickly 
even  to  the  apex. 

Collected  by  C.  Conzatti,  Huitzo,  Oaxaca,  October  1,  1895  (No.  139). 

Here  perhaps  belongs  Bonrgeau's  No.  789,  which,  however,  was  referred  by  Pro- 
fessor Cognianx  to  E,  wrightH. 

Echinopepon  torquatus  (DC.)  Rose.  Elaterium torqttatumVC.  Prodr.3:  310.  1828. 
Echinocystia  torquaia  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28:  90.  1878.  Echi- 
nopepon quinquelobatus  Naud.  Ann.  Sci.  Nat.  ser.  5,  6:18.     1866. 

Collected  by  Mr.  T.  S.  Brandegee  in  Lower  California  at  Sierra  San  Lazaro,  Sep- 
tember 17,  1893,  and  La  Mesa,  October  24,  1893. 

I  have  seen  no  Mexican  material  for  this  species  and  these  specimens  may  not 
belong  here;  but  they  do  not  belong  with  any  other  described  Echinopepon.  Cogn- 
iaux  has  also  referred  here  a  plant  from  the  Uio  Magdalena  (Lower  California), 
which  is  probably  the  same  as  ours.  The  leaves,  however,  are  larger  and  the  pedun- 
cles much  longer  than  described;  the  leaves  arc  sometimes  over  12  cm.  long  on 
petioles  7.5  cm.  long. 

Echinopepon  wrightii  (Gray)  Wats.  Bull.  Torr.  Club,  13:158.     1887.    Elaterium 
wrightii  (iray,   PI.  Wright.   2:61.     1853.     Echinocysiis  ivrighiii   Cogn.   Mem. 
Cour.  Acad.  Belg.  8vo,  28 :  88.     1878. 
The  type  (No.  222)  is  in  the  National  Herbarium  and  is  C.  Wright's  No.  1090  from 

mountains  at  Guadalupe  Pass. 

SPECIMENS  EXAMINED   IN   GRAY  IIERKARIUM. 

New  Mexico : 

Mountains  at  Guadalupe  Pass,  C.  Wrighiy  1851  (No.  1090). 
Arizona : 

Cienega,  J.  T.  Rothrock,  August,  1894  (No.  581). 

Santa  Catalina  Mountains,  altitude  2,624  meters,  J.  G.  Lemmon,  April,  1880  (No. 
45). 
Mexico : 

Magdalena,  Sonora,  October,  1851,  Geo.  Thurhvr  (No.  951). 

Los  Esqut'ros,  Sonora,  altitude  1,575  meters,  October  13,  1890,  C  F.  Hirtman 

(No.  168). 
Acapulco,  October,  1894  to  March,  1895,  Dr.  Edward  Palmer  (No.  13). 
Tbis  species  has  been  contused  in  our  herbaria  with  a  very  different  species  from 
New  Mexico  which  was  included  by  Dr.  Gray  under  Elaterium  coulteri,  but  which 
1  have  ae])arated  as  above. 

The  corolla  is  piinctate-ulandular  within,  not  ''sprinkled  with  adherent  pollen 
grains,"  as  originally  described. 
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The  following  species  ascribed  to  Echinocystis  probably  belong  in 
Echinopepon,  but  I  only  know  them  from  descriptions  and  therefore 
leave  them  in  the  old  genus : 

Echinocystis  glutinosa  Cogn. 
Echinocifstis  gemella  Cogn. 
Echinocystis  muricaia  Cogn. 
Echinocystis  polycarpa  Cogn. 
Echinocystis  araneosa  Griseb. 
Echinocystis  panioulata  Cogn. 

The  following  species  referred  to  Echinopepon  and  Echinocystis  § 
Echinopepon  are  to  be  excluded  from  Echinopepon : 

Echinopepon  higehvii  Wats.  ■=  Brandegea  sp. 
Echinopepon  palmeri  Wats.  =  Brandegea  sp. 
Echinopepon  ineularis  Wats.  ==  Vaseyanihus  sp. 
Echinopepon  parviflorus  Wats.  =  Brandegea  sp. 

VASEYANTHUS. 

The  genus  Yaseyanthus  was  first  described  by  Professor  Coguiaux,^ 
and  was  based  upon  a  single  species,  V.  roseL  Previously,  however, 
Professor  Gogniaux  had  described  an  Echinocystis  under  the  name 
U,  brandegeij  for  which  he  constructed  the  separate  section  Pseudo- 
echinopepon.  This  species  belongs  more  properly  in  the  genus  Yasey- 
anthus, and  I  have  no  hesitancy  in  referring  it  there.  1  fear,  however, 
it  is  too  near  V,  rosei,  and  have  little  doubt  but  it  will  eventually  be 
combined  with  it. 

There  is  still  another  somewhat  anomalous  species  that  I  should  refer 
here,  viz,  Echinopepon  insularis  Wats. 

This  species,  while  more  like  Echinopepon  than  either  of  the  above, 
still  differs  from  it  in  some  important  particulars. 

The  transfer  of  these  two  species  to  Yaseyanthus  will  make  Echinope- 
pon a  more  consistent  genus. 

The  genus  Yaseyanthus  has  a  small  globose  fruit  covered  with  short, 
stiff  spines,  capped  with  a  cone-shaped  caducous  beak;  its  walls  are 
very  thick;  it  has  a  single  cell  with  two  ovules  and  mostly  one  seed. 
The  genus  is  confined  to  Lower  California  and  the  adjacent  islands. 
The  species  with  synonomy  and  collections  may  be  brought  to^^etlur  as 
follows: 

Vaseyanthus  rosei  Cogn.  Zoe^  1 :  368,  t.  11,    1891. 

Collected  by  Dr.  E.  Palmer  near  La  Paz,  Lower  California,  January  20  to  February 
5, 1890  (No.  102)  and  at  Carmen  Island,  November  1  to  7, 1890  (No.  837). 

The  former  Bpecimen  is  the  type  (No.  560)  and  is  deposited  in  the  National  Herba- 
rium. 

Vaseyanthus brandegei  (Cogn .)  Rose.  Echinocystis  hrandegei  Cogn .   Proc.  Cal.  Acad, 
ser.  2,  3 :  59.     1890. 
Collected  by  T.  S.  Brandegee,  La  Paz,  Lower  California,  NovoniluT  I,  IS^'O.     Dupli 
cate  specimens  of  the  type  (No. 705)  are  dopositetl  in  the  National  Heibarium. 


» Zoe,  1 :  368. 
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Vaseyanthus  insularie,  (Wats.)  Kusc.    Echinopepon  insularU  Wats.  Proc.  Am.  Acad. 
24:51.    1889. 
Ouly  known  from  Dr.  Edward  Palmer's  specimen  (No.  409)  from  San  Pedro  Marl  ir 
Island,  Lower  California,  1887.    A  duplicate  specimen  of  the  type  (No.  347)  is  depos- 
ited in  the  National  Herbarium. 

BRANDEGEA. 

The  genus  Braudegea  was  established  by  Professor  Cogniaux  in  189»), 
and  was  based  npon  two  species  from  difterent  genera.  One  of  them,  ]  \ 
bigelovii^  has  long  been  a  puzzle,  having  previously  been  referred  to  1 
difterent  genera.  The  genus,  while  api^arently  a  valid  one,  should  l;o 
made  to  include  a  number  of  outlying  species  which  have  been  assigned 
to  several  genera. 

As  I  understand  the  genus  the  following  species  may  be  recognized : 

Brandegea  bigelovii  (Wats.)  Cogn.  Proc.  Cal.  Acad.  ser.  2,  3:  58.     1890.     Elaterii.m 

W^eZorii  Wats.  Proc.  Am.  Acad.  12:  252.     1877.     Echinocystis  bigelovii  Cogn.  i:i 

DC.  Monogr.  Phan.  3: 804.     1881.     Echinopepon  bigelovii  Wats.  Proc.  Am.  Acad. 

24 :  52.     1889. 

The  only  United  States  specimens  are  from  the  valley  of  the  Lower  Colorado, 

where  they  were  collected  by  Dr.  E.  Palmer  and  J.  M.  Bigelow.     We  have  a  specimen 

of  Dr.  Palmer's  plant  (type  No.  257)  in  the  National  Herbarium. 

The  species  has  been  collected  in  Lower  California  by  Brandegee  at  Soledail  (.Janu- 
ary 8,  1890)  and  San  Gregorio  (February  7,  1889). 

In  the  Botany  of  California  this  species  was  referred  to  Melothria  pendulah, ;  after- 
wards Dr.  Watson  separated  it  as  a  new  species  of  Elaterium,  and  later  ho  referred  it 
to  Echinopepon.  Professor  Coguiaux  first  referred  it  to  Echinocystis,  but  afterwards 
made  it  the  type  of  this  genus. 

Brandegea  monosperma,  (Brandegee)  Cogn.  Proc.  Cal.  Acad.  ser.  2,  3:59.     1890. 
Cyclanthera  monosperma  Brandegee,  Proc.  Cal.  Acad.  ser.  2,  2: 159.     1889. 
Collected  by  T.  S.  Brandegee  at  Agua  Dulce,  Lower  California  in  1889  and  per- 
haps also  by  Palmer  at  La  Paz  in  1890  (No.  144). 

Brandegea  palmeri  (Wats.)  Rose.  Echinopepon  palmevi  Wats.  Proc.  Am.  Acad. 
24 :  52.     1889. 

Only  known  from  original  specimens  collectetl  by  Dr.  E.  Palmer  near  Guaymas, 
Mexico,  1887  (No.  304). 

Duplicate  type  specimens  (No.  346)  are  deposited  in  the  National  Herbarium. 

Brandegea  parvlflora  Wats.  EchinocyatiH  parrijiora  Wats.  Proc.  Am.  Acad.  17:  373. 
1882.     Echinopepon  parvijiora  Wats.  Proc.  Am.  Acad.  24:  52.     1889. 

Said  to  have  been  collected  by  W.  G.  Wright  *'  in  the  San  Bernardino  Mountain:-*, 
California,"  in  1880,  but  not  since  collected.  I  have  seen  the  type  in  the  Gray 
Herbarium. 

After  I  had  made  the  above  change  in  manuscript  my  attention  was  called  by  Mr. 
Samuel  Parish  to  the  occurrence  of  the  com1)ination  lirandegca  parvifiora  with  the 
authority  **  Watson,  in  herb.''  in  Patterson's  checklist.  Though  there  a  no'ueii 
nudum,  the  name  should  be  retained  with  Watson  as  author.  I  had  examined  the 
typo  at  Cambridge  but  had  found  no  reference  to  Mr.  Watson's  transfer.  The  cita- 
tion should  have  been  Watson  '*in  lit."  rather  than  "in  herb.'' 

The  above  (piotation  regarding  the  tyi)e  locality  is  from  Mr.  Watson.  In  regard 
to  this  as  well  as  time  of  collection  Mr.  Parish  has  kindly  furnished  the  following 
note: 

I  collected  the  <ncurbit  you  ask  me  about  in  April,  1879,  I  rather  think  in  com- 
pany with  Mr.  Wright,  at  any  rate  at  the  sanio  place.  It — the  station — is  wrongly 
given  by  Dr.  Watson  (!*roc.  Amer.  Acad.  17:  373)  as  "San  Bernardino  Mountains." 
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Mr.  Wriglit  and  I  both  collected  it  in  West  Canyon,  on  the  Eastern  or  Desert  base 
of  the  8a n  Jacinto  Mountains,  near  Palm  Springs,  then  called  Agu a  Caliente.  It 
was  not  seen  in  any  of  tbe  other  canyons  of  the  neighborhood.  The  single  speci- 
men  I  then  collected  is  still  in  my  herbarium.  The  plant  has  a  large  Megarrhiza- 
like  root,  and  it  grows  in  sheltered  places  among  rocks. 

Last  spring  I  revisited  Palm  Springs,  and  one  of  my  principal  objects  was  to  col- 
Irct  again  this  rarity.  A  very  carefal  search,  however,  failed  to  discover  a  trace  of 
it.  The  canyon  in  which  it  grew  is  a  short  one,  and  as  well  as  I  can  remember  the 
plant  was  not  very  abundant,  but  I  can  hardly  account  for  its  apparent  extinction 
at  the  type  station.  No  doubt  it  may  be  found,  sometime,  in  the  little-explored 
region  of  its  growth. 

Brandegea  minimus  (Wats.)  Hose.     Sicyos  minimuH  Wats.  Proc.  Am.  Acad.  23:  274. 
1888. 
Collected  by  Mr.  C.  G.  Pringle  in  the  Sierra  Madre,  State  of  Chihuahua,  October, 
1887  (No.  1876),  October  2,  1888  (No.  1871).     Dr.  Watson  constructed  a  special  sec- 
tion (Heterosicyos)  for  the  species,  but  it  appears  to  be  congeneric  with  the  above. 

SPECIES    OF   OTHER   GENERA. 

Apodauthera  priuglei  Wats.  Proc.  Am.  Acad.  25 :  149.     1890. 

(Collected  by  Mr.  E.  W.  Nelson  near  Huajuapan,  State  of  Oaxaca,  altitude  1,840  to 
2.14(»  meters,  November  16,  1894  (No.  1974). 

Apodanthera  roseana  Cogn.  Contr.  Nat.  Herb.  3 :  317.    1893. 
Collected  by  Dr.  Edward  Palmer  near  Ymala,  August  16  to  25,  1891  (No.  1444). 

Cayaponia  dubia  (Hook.  Sl  Am.)  Rose.     Jnguria  duhia  Hook.  <&  Am.  Bot.  Beech. 

Voy.  292.     1839-40.    Bryonia  attviiuata  Hook.  &  Am.  Bot.  Beech.  Voy.  424.   1841. 

Trianosperma  aiienuata  Hemsl.  Biol.  Cent.  Amer.  1 :  486.     1880.     Cayaponia  atten- 

nata  Cogn.  in  DC.  Monogr.  3 :  769.     1881. 
Collected  by  Dr.  Edward  Palmer  near  Acapulco,  March,  1895  (Nos.  499, 5^3).    The 
t\  i>o  ci"  Bryonia  aiienuata,  was  collected  by  Sinclair  at  Acapulco. 

Corallocarpus  emetocatharticus  (Grosourdy)  Cogn.  Bull.  Soc.  Bot.  Belg.  30,  pt. 
1:279.     1891.     Doyerea  eme/oca^Aartica  Grosourdy,  El   Medico  Bot.  criollo,  2: 
388.    1864. 
Low-climbing  vine,  but  specimen  without  leaves  or  fruit. 
Collected  by  Dr.  Edward  Palmer  near  Acapulco,  March,  1896  (No.  558). 
'J'he  material  which  we  have  of  this  species  is  very  poor  and  I  am  indebted  to  Prof. 
A.  Cogniaux  of  Verviers,  Belgium,  for  its  determination. 

I  have  since  seen  specimens  collected  by  C.  G.  Pringle  on  limestone  ledges,  Las 
Palmas,  State  of  San  Luis  Potosi,  April  27, 1891,  altitude  1,470  meters  (No.  5763). 

Cucurbita  foetidisslma  H.  B.  K.  Nov.  Gen.  &  Sp.  2 :  123.     1817. 

Collected  by  Mr.  E.  W.  Nelson,  but  exact  locality  not  given  (No.  3886) ;  also  by 
Dr.  Edward  Palmer  near  Durango,  June,  1896  (No.  248). 

Cucurbita  radicans  Naud.  Ann.  8ci.  Nat.  ser.  5,  6 : 8.     1866. 

A  low-climbing  plant. 

An  elegant  species  with  flowers  10  cm.  in  diameter,  the  fruit  small,  nearly  spher- 
ical, 7.5  cm.  long.  This  wild  gourd  is  called  '*chicoyote."  Tbe  seeds  are  used  in 
making  a  cooling  drink. 

Collected  by  Dr.  Edward  Palmer  near  Acapulco,  December,  1894  (No.  183).  Also 
obtained  by  Dr.  Palmer  at  Culiacan,  October  25  to  November  18,  1891  (No.  1802),  but 
with  somewhat  smaller  flowers.  This  latter  specimen  was  determined  by  Professor 
Cogniaux. 

Cyclanthera  eremocarpa  (Schaner)  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28 :  74.  1878. 
Sicyos  eremocarpa  Schauer,  Linnaea,  20:722.     1847. 

I  have  seen  no  named  specimens  of  this  species,  and  my  identiiicatiou  may  be 
wrong. 

Collected  by  Mr.  C.  G.  Pringle,  1896  (No.  6535). 
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Cyclanthera  langaei  Coojn.  Mem.  Cour.  Acail.  Belg.  8vo,  28 :  65.    1878.' 

Collected  by  Mr.  C.  G.  Triiigle  in  wet  caiiyous^  Sierra  de  San  Felipe,  Ouxaca,  alti- 
tude 2,952  meters,  November  21, 1894  (No.  6047) ;  also  by  Mr.  E.  W.  Nelson  near  San 
Cristobal,  altitude  2,296  to  2,567  meters.  September  18, 1895  (Nos.  3133, 3137, 3159, 3231 ). 

Cyclanthera  micrantha  Cogn.  Contr.  Nat.  Herb.  3 :  318.     1895. 

Colleete<l  by  Dr.  Edward  Palmer  at  Ymala,  September  25  to  October  8,1891  (No. 
1706). 

The  typo  (No.  486)  is  in  the  National  Herbarium. 

Cyclanthera  ribiflora  (Scblecht.)  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28:63.     1878. 
Elaterium  rihiflorum  Schlecht.  Linnaca,  7 :  388.     18.S2. 
Collected  by  Mr.  C.  G.  Pringle  on  river  banks  near  Orizaba,  Vera  Cruz,  altitude 
1,312  metci-s,  January  18, 1895  (No.  6090). 

Cyclanthera  prlnglei  Robinson  &,  Seaton,  Proc.  Am.  Acad.  28 :  106.     1893. 
Collected  by  Mr.  C.  G.  Pringle,  1896  (No.  &534). 
We  have  a  duplicate  type  (No.  302)  of  this  species  in  the  National  Herbarium. 

Elaterium  ciliatum  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28 :  54.    1878. 

Collected  by  Mr.  E.  W.  Nelson  near  Tuxtla,  State  of  Chiapas,  altitude  liH)  to  921 
meters,  September  1,  1895  (No.  3099.) 

ThiH  specicH  has  not  before  been  reported  from  Mexico. 

Elaterium  longisepalum  Cogn.  Contr.  Nat.  Herb.  3 :  318.     1895. 
Colle(!ted  by  Dr.  Edwjird  Palmer  at  Lodiego,  October  0  to  15,  1891  (No.  1600). 
The  type  (No.  442)  is  in  the  National  Herbarium. 

Luflfa  operculata  (L.)  Cogn.  in  Mart.  Fl.  Bras.  6,  pt.  4:12.     1878.    Mom<frdica  oper- 
culata  \j.  Syst.  ed.  10: 1278.     1758-59. 
Collected  by  Dr.  Edward  Palmer  near  Acapuico,  March,  1895.     No.  548. 

Luffa  operculata  intermedia  Cogn.  Contr.  Nat.  Herb.  1 :330.     1895. 

Collected  by  Dr.  Edward  Palmer  at  Ymala,  September  25  to  October  8,  1891 
(No.  1686). 

This  plant  was  determined  by  I'rofessor  Cogniaux. 

Melothria  donnell-Emithii  Cogu.  Hot.  (iaz.  21 : 9.     1891. 
Collected  by  Dr.  Edward  Palmer  at  Lodiego,  October  9  to  15,  1891  (No.  160-1). 
This  plant  was  determined  by  Professor  Cogniaux. 

Melothria  scabra  Naud.  Ann.  Sci.  Nat.  ser.  5, 6 :  10.     1866. 

Collected  by  Dr.  Edward  Palmer  near  Acapuico,  March,  1895  (No.  557). 
Microsechium  helleri  (Peyr.)  Cogn.    in  DC.   Monogr.  Phan.  3:910.  1881.   Sicyon 
helleri  Peyr.  Linnaea,  30:  56.    1856. 

Collected  by  Mr.  E.  W.  Nelson  in  the  vicinity  of  Cerro  San  Felipe,  altitude  3,117  to 
3,620  meters,  1894  (No.  ia59). 

Momordica  zeylanica  Mill.  Diet.  ed.  8:  no.  3.  1768.  Momordioa  oharantia  abbre- 
viata  Ser.  in  DC.  Prodr.  3:311.    1828. 

A  low-climbing  plant,  at  least  in  cultivation;  stem  angled,  pnberulent;  leaves 
deeply  3-lobed,  erenate;  the  lateral  lobes  again  lobed;  the  base  with  broad  open 
sinus;  blade  somewhat  pnberulent;  flowers  solitary ;  peduncles  with  minute  bracts 
(a  line  or  two  long). 

Collecti'd  by  Dr.  Edward  Palmer  near  Acapnlco,  Mexico,  March,  1895  (No.  5.55) ; 
alBo  by  Dr.  Palmer  at  Culiacan,  August  27  to  September  15,  1891  (No.  1522). 

TbiK  plant  is  the  same  as  Wright's  No.  1206  from  Mazatlan,  Mexico,  which  is  re- 
ferred as  M.  charauiia  abbreriata  by  Dr.  B.  L.  Robinson. 

1'he  plant  appears  to  mo  to  be  quite  distinct  from  Momordioa  charaniia,  from  which 
it  diflers  in  the  shape  and  much  smaller  size  of  the  fruit,  and  in  the  smaller  leaves 
and  bracts  as  also  in  the  seeds. 

This  form  has  a  wide  range,  being  reported  from  many  places  in  the  Old  World. 
The  only  stations  known  in  Mexico  are  the  three  named  above. 
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MISCELLANEOUS  GENERA  AND  SPECIES. 

PITTIERA. 

The  genus  Pittiera,  only  recently  (1891)  established  by  Prof.  A. 
Coguiaux,  now  contains  four  species,  two  of  which  appear  here  for  the 
first  time.  Of  three  of  these  species  we  have  si)ecinien8  in  the  National 
Herbarium,  one  of  them  being  a  type,  the  other  two  duplicate  types. 

The  following  species  is  now  first  described: 

Pittiera  parvifolia  Cogn.  &  Rose.  Plate  V. 

Foliis  parvis,  brevinscule  pctiolatis,  tenuiter  raembranaceis,  ovnto-cordatiR,  indi- 
visis,  iitriuqae  laovibus,  priinnni  brcvissime  puberulis  demum  glabratis;  cnlyce 
brevissimeot  densiuscnle  glanduloso-pabernlo,  tnbo  anguste  cylindrico  Huperne  satis 
dilatatOy  lobis  linoari-subulatis  tiibomulto  brevioribiis;  corollae  segmentis  obovato- 
oblongis,  acutis;  staniinum  lilamontis  basi  panclpilosis. 

Rami  gracillimi  elongati,  sulcati,  juniores  petioli  pedunculi  cirrhique  subtiliter 
pabernli.  Petiolus  gracilis,  2  cm.  lougus.  Folia  laotc  viridia,  margino  spinuioso- 
deiiticulata,  2^-4  cm.  louga,  2-3^  cm.  lata;  nervi  laterales  basilares  trifurcati,  iniiim 
sinnm  marginautes.  Cirrbl  robustiusculi,  sulcati,  4-5-fidi.  Pedunculus  masculus 
satis  gracilis,  11  cm.  loiigus.  Calycis  tubus  18-19  rum.  lougus,  ad  medium  3-4  mm. 
et  ad  apicem  circiter  1  cm.  latus;  lobi  erecto-patuli,  6-7  mm.  longi,  1  mm.  lati. 
CoroUa  teuuiter  puberula,  22  mm.  louga.  Staminum  filamenta  filiformia,  12  mm. 
longa;  capilnlum  autherarum  oblongum,  10-11  mm.  lougum,  4  mm.  craiiBum.  Flores 
feminci  et  fructus  iguoti. 

Guatemala:  E.  W.  Nelson,  No.  3532. 

Explanation  of  Plate.— A  flowering  branch;  scale  §. 

The  following  note  has  been  kindly  furnished  me  by  Professor 
Coguiaux: 

On  doit  anssi  rapporter  aux  l^ittiera  le  Caf/a/;ofita  grandiflora  Coguiaux;  d'ou  il 
resnlte  que  ce  genre  se  comxiosu  actuellement  des  quatrc  especes  suivautcs: 

1.  Pittiera  grandiflora  Cogu.     Cayaponia  grandiflora  Cogn.  in  DC.  Monogr.  Pbau. 

3:779.    1881. 
Folia  ])aulo  latiora  quam  longa,  indi^isa,  mcmbranacea,  pubescenti-scabra ;  calycis 
lobi  tnbo  satis  breviores;  corollae  segmcnta  oblouga,  obtusa;  staminum  filamenta 
basi  dense  villosa. — Yucatan;  Guatemala  ad  Rio  Samala  prov.  Retalhuleu  (Sbannou 
n.  270). 

2.  Pittiera  parvifolia  Cogn.  &  Rose,  supra. 
[Type  in  the  National  Herbarium.] 

3.  Pittiera  longipedunculata  Cogu.     Bull.  Soc.  Bot.  Belg.  30,  pt.  1 :  272.     1891. 
Folia  fere  aequilata  quam  longa,  indivisa,  teuuiter  meuibranacen,  scabra;  calycis 

lobi  tnbo  aequilougi  vel  vix  breviores;  corollae  segmcnta  ovata,  acuta;  ntaminum 
filamenta  basi  pilosula. — Costa  Rica. 

[Duplicate  type  (No.  215)  in  the  National  Herbarium.] 

4.  Pittiera  trilobata  Cogn.     Bot.  Gaz.  20 :  289.    1895. 

Folia  paulo  longiora  quam  lata,  plus  miuusve  trilobata,  rigidinscula,  pubescenti- 
scabra;  calyciH'  lobi  tnbo  lougiores;  corolhac  segmcnta  obovato-oblonga,  acuta; 
Btamiunm  filamenta  basi  pilosula. — Guatemala. 

[Duplicate  type  (No.  245)  in  the  National  Herbarium.] 
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SCniZOOAEPUM. 

The  genus  Schizoearpum  is  restricted  to  Mexico  and  Central  America. 
Only  a  single  species  is  recorded  in  the  Biologia  Centrali-Aniericana. 
The  genus  is  now  represented  by  the  six  following  species,  one  of  them 
here  first  described : 

ScMzocarpum  guatemalense  Co^n.  Bot.  Gaz.  20:290.     1895. 
Wo  have  a  dupHcate  type  of  this  species. 

Schizoearpum  palmeri  Cogn.  &  Rose,  Coiitr.  Nat.  Herb.  1 :  100.     1801. 

Con»;(to(l  by  Dr.  Kclward  Palmer  at  Ymala,  September  25  to  Octobor  8,  1891  (No. 
1693).  These  spocimeus  contain  mature  fruit  and  show  that  it  is  reany  3-celled  and 
not  2-celled  as  originaHy  described. 

We  have  the  tj'pe  of  this  species. 

Schizoearpum  liebmannii  Cogn.  in  DC.  Monogr.  Phan.  3:553.     1881. 

Schizoearpum  filiforme  Schrad.  Linnaea,  6,  Lit.  Ber.  :73.     1831. 

This  rare  species  has  recent!}'  been  collected  by  Rev.  Lucius  C.  Smith  on  the  Ran- 
cho  de  Cald^ron,  San  Juan  del  Estado,  altitude  1,515  meters,  November  4,  189-1:  (No. 
30J);  also  by  Mr.  E.  W.  Nelson  in  the  vicinity  of  La  Parada,  altitude  2,400  to  2,797 
meters,  August  19,  1894  (No.  998);  also  by  Mr.  C.  G.  Pringle  on  dry  bluffs,  Sierra  de 
San  Felipe,  Oaxaca,  altitude  2,303  meters,  October  11,  1894  (No.  4,980). 

Schizoearpum  parviflorum   Robinson   &   Greenman,    Proc.    Am.  Acad.   29:    386. 
1894. 
We  have  a  duplicate  typo  of  this  species. 

Schizoearpum  attenuatum  Cogn.  &■  Rose,  sp.  nov.  Platk  VI. 

A  low-climbing  plant;  younger  branches  angled,  pubescent  and  with  a  few  scat- 
tering stifl'  hairs;  leaves  ovate  with  a  broad  open  sinus,  3-lobed,  obtuse,  denticu 
late,  puberulent  above  and  beneath,  flowers  axillary,  solitary ;  pedicels  of  the  male 
flower  37  mm.  long,  female  8  to  16  mm.  long;  sepals  minute,  filiform ;  corolla  yellow, 
about  5  cm.  long,  with  a  cylindrical  tube  and  long,  attenuate  lobes;  stamens  3; 
fruit  3-angled,  3  to  6  cm.  long,  tapering  at  base,  attenuate  above  into  aslen<lcr  beak; 
puberulent,  3-celled,  each  cell  divided  iqto  2  rows  of  2  to  3  secondary  cells,  each 
1-seeded ;  seeds  flattened,  somewhat  spatulate,  8  to  10  mm.  long,  banded  crosswise  by 
light  and  dark  stripes. 

Collected  by  Dr.  Edward  Palmer  at  Acapulco,  October,  1894  (No.  12). 

This  well-marked  species  differs  from  others  of  this  genus  in  the  attenuate  loltes 
of  the  corolla. 

Type  in  the  National  Herbarium. 

Explanation  of  1*late.— Fig.  1,  lloworing  branch;  fig.  2,  fruiting  branch;  fig. 3.  ft'uit  with  outer 
covernig  roraovocl ;  scale  f . 

All  these  species  are  rare  in  collections,  but  it  will  be  seen  from  tbe 
above  that  the  National  Herbarinni  contains  five  of  the  six,  fonr  of 
which  are  types. 

SPECIES   OF   OTHER   GENERA. 

RoseanthuB  albiflorui  Cogn.  Contr.  Nat.  Herb.  3:  578,  /.  :2S.     1896. 

Tlie  type  of  this  species  is  in  the  National  Herbariam.     The  seed  came  from  Aca- 
pulco, where  it  was  collected  by  Dr.  Edward  Palmer  in  189r>. 
Sicyos  angulata  h.    Sp.  PI.  2 :  1013.     1753. 

Collected  by  Mr.  E.  W.  Nelson  near  San  Cristobal,  State  of  (.hiapas,  altitude  2,303 
to  2,893  meters,  September  18,  1895  (No.  3148). 
Sicyos  echinocystoides  Cogn.     Contr.  Nat.  Herb.  3:319.     1895. 

Collected  by  Dr.  Edward  Palmer  at  Topic,  January  5  to  February  (i,  1892  (No. 
1894 ). 

The  type  (No.  478)  is  in  the  National  Herbarium. 
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A  STKOPSIS  OF  THE  SPECIES  OF  HELIOGARPUS. 

The  geuus  Ileliocarpiis  lias  been  variously  described  as  having  from 
1  to  5  species.  Hemsley  listed  7  species  in  the  IMologia,  but  two  of 
them  are  without  specific  name.  Benthani  &  Hooker  state  that 
there  are  4  species;  Durand  says  there  are  4  or  1,  while  Dr.  Schumann, 
who  has  recently  studied  this  genus  for  Engler  &  Prantl  and  had 
previously  elaborated  it  for  the  Flora  Brasiliensis  accepts  but  a  single 
species.  My  own  study  leads  nie  to  think  that  there  arc  from  15  to  20 
species.  This  number  includes  i\  species  described  here  for  the  first 
time  and  3  recent  species  described  by  Dr.  Watson,  all  largely  based 
on  material  not  seen  by  others.  In  my  enumeration  1  have  recognized 
all  the  species  heretofore  published,  although  1  or  2  of  them  are 
uncertain  and  may  i)roperly  belong  to  synonomy.  For  instance  I  have 
seen  no  plant  which  seems  to  answer  quite  to  H.  triehopodns.  I  can 
easily  make  out  all  the  Mexican  species,  but  there  is  still  some  confu- 
sion in  the  Central  and  South  American.  The  type  of  the  genus  is  //. 
americanuH^  one  of  the  rarest  species  of  all,  although  much  material 
has  been  referred  to  it.  I  have  not  attemi)ted  to  treat  this  genus 
exhaustively  here  but  more  as  suggesting  needed  study. 

The  geuus  is  divided  nearly  equally  into  two  groups  by  the  presence 
of  a  stii)e  or  its  approximate  or  entire  absence. 

*  Stipe  present,  elongated  and  somewhat  hrisil}/. 
■*-  I. eaves  not  appeiidaged  at  bane. 
■*^  Sepals  nnappendaged  at  tip. 

1.  Heliocarpus  americanus  T..     Sp.  PI.  1 :  448.     1753.  Plate  VII. 
This  species  was  based  upon  plato  16  of  Jlortus  Cliffortianus.     Tho  only  plant  \vliich 

I  have  seen  in  any  of  our  American  herbaria  wliich  at  all  approaclies  it  is  A.  Fendler's 
No.  1277  B  (in  Herb.  Ciray)  from  Venezuela  (18.54-5). 

Prof.  Schnmauu  states  that  the  species  was  described  from  specimens  j;rown  from 
seed  sent  from  Mexico,  altbougli  Linnaeus'  iigure  and  descrijition  does  not  seem  to 
answer  any  plant  wbicli  we  have  seen  from  tliat  country.  Linnaeus  says  tl'o  i)lant 
is  from  the  warmer  parts  of  America,  but  does  not  state  its  liabitat  more  defiuittdy. 
I  bave  here  reproduced  from  Hortus  Clijforfianus  tbe  ])late  uptm  which  //.  Ameriraniis 
is  based. 

Explanation  of  1*latk.— Fijr.  1,  leafy  branch;  fig.  U,  fruit;  ligs.  3,  4.  ilowor;  scalf  about  i{  that  of 
original  plato,  where  tlu^  Ihjwcr  is  natural  Hi/.e. 

2.  Heliocarpus  popayanensls  H.  H.  K.     Nov.  Gen.  &  Sp.  5:  341.     1H21.     //.  ameri- 

canus 2)opayanni  sis  SchuuK  in  Mart.  FI.  Hras.  12,  pt.  3:  142.  IHStJ. 
I  bave  not  seen  the  type  of  this  species,  which  comes  from  Popayan,  U.  S.  of 
Colombia,  but  Miguel  Hanjj;'s  B(divia  plant  (Xo.  1491)  has  been  distributed  under 
this  name  and  answers  the  description  fairly  well.  It  may  b(i  cliaracterized  as  fol- 
lows: Leaves  larjj;e,  the  lower  ones  cordate  at  base,  Uw  smaller  ones  sometimes 
rounded  at  base,  dark  green  and  somewhat  stellat(5  above,  very  pale  and  «lensely 
stellate  b<^neath;  inflorescence  very  much  spreading,  branclnng  dicliotomously, 
densely  pubescent  with  both  simple  and  stellate  hairs;  flowers  in  dense  nodose  clus- 
ters on  very  short  pedicels;  sepals  4,4  mm.  long,  conspicuous,  densely  pubescent 
without,  glabnms  and  nerved  within  ;  petals  small;  stamens  10  (in  tyi>e 'M8-22") ; 
ovary  stipitate;  fruit  small,  the  body  about  4  mm.  in  diameter,  the  marginal  ])lumose 
hairs  about  the  same  length,  the  sides  with  short  and  slender  hairs;  stipe  short  for 
the  section,  4  mm.  long. 
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Cyclanthera  langaei  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28 :  65.    1878. 

Collected  by  Mr.  C.  G.  rriuglo  iu  wet  caiiyous,  Sierra  do  San  Felipe,  Oaxaca,  alti- 
tude 2,952  meters,  November  21, 1894  (No.  6047);  also  by  Mr.  E.W.Nelsou  near  San 
Cristobal,  altitude  2,296  to  2,567  meters,  September  18, 1895  (Nos.  3133, 3137, 3159, 3231). 

Cyclanthera  micrantha  Cogn.  Contr.  Nat.  Herb.  3 :  318.     1895. 

Collecte<l  by  Dr.  Edward  Palmer  at  Ymala,  September  25  to  October  8, 1891  (No. 
1706;. 

The  type  (No.  486)  is  iu  the  National  Herbarium. 

Cyclanthera  ribiflora  (Schlecht.)  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28:63.     1878. 
Elaterium  ribiflorum  Schlecht.  Linnaea,  7 :  388.     1832. 
Collected  by  Mr.  C.  G.  Pringle  on  river  banks  near  Orizaba,  Vera  Cruz,  altitude 
1,312  metei-s,  January  18, 1895  (No.  6090). 

Cyclanthera  pringlei  Robinson  Sl  Seaton,  Proc.  Am.  Acad.  28 :  106.     1893. 
Collected  by  Mr.  C.  G.  Pringle,  1896  (No.  6.534). 
We  have  a  duplicate  type  (No.  302)  of  this  species  in  the  National  Herl»arium. 

Elaterium  ciliatum  Cogn.  Mem.  Cour.  Acad.  Belg.  8vo,  28 :  54.     1878. 

Collected  by  Mr.  E.  W.  Nelson  near  Tuxtla,  State  of  Chiapas,  altitude  790  to  921 
meters,  September  1,  1895  (No.  3099.) 

This  species  has  not  before  been  reported  from  Mexico. 

Elaterium  longisepalum  Cogn.  Contr.  Nat.  Herb.  3 :  318.     1895. 
Collected  by  Dr.  Edward  Palmer  at  Lodiego,  October  0  to  15,  1891  (No.  1600). 
The  type  (No.  442)  is  in  the  National  Herbarium. 

Lnffa  operculata  (L.)  Cogn.  in  Mart.  Fl.  Bras.  6,  pt.  4:12.     1878.     Mom<frdim  oper- 
culata  L.  Syst.  ed.  10 :  1278.     1758-59. 
Collected  by  Dr.  Edward  Palmer  near  Acapulco,  March,  1895.     No.  548. 

Luflfa  operculata  intermedia  Cogn.  Contr.  Nat.  Herb.  1 : 330.     1895. 

Collected  by  Dr.  Edward  Palmer  at  Ymala,  September  25  to  October  8,  1891 
(No.  1686). 

This  plant  was  determined  by  Professor  Cogniaux. 

Melothria  donnell-Emithii  Cogn.  Bot.  Gaz.  21 : 9.     1891. 
Collected  by  Dr.  Edward  Palmer  at  Lodiego,  October  9  to  1.5,  1891  (No.  1604). 
This  plant  was  determined  by  Professor  Cogniaux. 

Melothria  scabra  Naud.  Ann.  Sci.  Nat.  ser.  5, 6 :  10.     1866. 

Collected  bj^  Dr.  Edward  Palmer  near  Acapulco,  March,  1895  (No.  557). 
Microsechium  helleri  (Peyr.)  Cogn.    in  DC.   Mono^^r.  Phan.  3:910.   1881.   Sicyos 
helleri  Peyr.  Linnaea,  30 :  56.    1856. 

Collected  by  Mr.  E.  W.  Nelson  in  the  vicinity  of  Cerro  San  Felipe,  altitude  3,117  to 
3,620  meters,  1894  (No.  1059). 

Momordica  zeylanica  Mill.  Diet.  ed.  8:  no.  3.  1768.  Momordica  oharantia  abhre- 
viata  Ser.  in  DC.  Prodr.  3:311.    1828. 

A  low-climbing  plant,  at  least  iu  cultivation;  stem  angled,  puberulent;  leaves 
deeply  3-lobed,  erenate;  the  lateral  lobes  again  lobed;  the  base  witli  broad  open 
sinus:  blade  somewhat  puberulent;  flowers  solitary ;  peduncles  with  minute  bracts 
(a  line  or  two  long). 

Collected  by  Dr.  Edward  Palmer  near  Acapulco,  Mexico,  March,  1895  (No.  555) ; 
also  by  Dr.  Palmer  at  Culiacan,  August  27  to  September  15,  1891  (No.  1522). 

TliiH  plant  is  the  same  as  Wright's  No.  1206  from  Mazatlan,  Meiuco,  which  in  re- 
ferred as  M.  charantia  abbreriata  by  Dr.  B.  L.  Kobinson. 

The  plant  appears  to  me  to  be  quite  distinct  from  Momordica  charatitiaf  from  which 
it  difTers  in  the  shape  and  much  smaller  size  of  the  fruit,  and  in  the  smaller  leaves 
and  bracts  as  also  in  the  seeds. 

This  form  has  a  wide  range,  being  reported  from  many  places  in  the  Old  World. 
The  only  stations  known  in  Mexico  are  the  three  named  above. 
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reddish  stellate  pubescence  beneath;  leaves  rather  thickish  and  strongly  veined 
beneath ;  fruit  globose,  pubescent  on  the  aides. 

The  only  specimen  of  this  species  which  bears  this  name  is  Capt.  John  Donnell 
Smith's  (No.  1723)  from  Guatemala,  thus  distributed  by  him.  It  answers  fairlj'  well 
the  description  and  comes  from  a  point  not  far  from  the  type  locality.  This  8x>ecie8 
has  heretofore  only  been  known  from  the  State  of  Tabasco,  Mexico,  where  it  was 
obtained  by  Linden. 

.  Here  also  I  would  refer  the  specimen  collected  by  Ad.  Tonduz  in  Talemania,  Costa 
Rica,  in  March,  1894  (No.  8.561). 

*  ♦  Stipe  rery  ahort  or  iravfing. 
-*-  Fruit  oblomj. 

9.  HeliocarpuB  glanduliferus  Robinson  in  herb. 

A  tree;  stems  slightly  hair}-,  more  or  less  densely  clothed  with  reddish  glands; 
leaves  ovate  to  ovate-oblong,  entire,  rounded  or  slightly  cordate  at  base,  acute  or 
acuminate,  densely  and  softly  stellate  beneath,  darker  and  slightly  pubescent  above, 
serrate,  the  lower  teeth  especially  glandular;  inflorescence  a  small  panicle  with  the 
pedicels  or  branches  in  nodose  clusters;  buds  oblong,  constricted  at  base,  with 
appendages  at  tip  very  prominent  and  spreading;  sepals  5,  linear,  6  mm.  long, 
appendaged  near  the  tip;  petals  shorter  than  the  sepals;  stamens  about  40;  fruit 
sessile,  oblong,  the  body  6  to  7  mm.  long,  the  margin  fringed  with  plumose  hairs, 
the  sides  wrinkled  and  nearly  glabrous. 

Collected  by  Sutton  Hayes  in  mountains  near  Santa  Maria,  Guatemala,  November, 
1860,  and  since  collected  in  the  same  country  by  Messrs.  Heyde  and  Lux  in  1892  near 
Chnpadero,  altitude  5,00*0  feet,  and  distributed  by  Capt.  John  Donnell  Smith  under 
No.  395G;  also  by  Mr.  E.  W.  Nelson  near  Yajalon,  State  of  Chiapas,  November  21, 
1891  (No.  3400) ;  and  by  Ad.  Tonduz,  Rio  Torres,  S.  Francisco  de  Guadalupe,  Prov. 
S.  Jose,  Costa  Rica,  altitude  1,000  meters,  December,  1893  (No.  8453).  While  this 
last  plant  is  one  of  the  numbers  upon  which  H,  polyandrus  nodiflorus  Donnell  Smith  ^ 
18  based,  it  is  clearly  distinct  from  the  other  number  as  well  as  from  the  species 
R.  polyandrus. 

In  H,  glanduliferus  the  pubescence  of  the  branches  is  composed  mostly  if  not 
entirely  of  simple,  somewhat  crisped,  hairs.  The  upper  surface  of  the  leaves  has 
somewhat  similar  hairs,  but  often  2,  sometimes  3  to  4-branched  at  base ;  the  upper 
surface  only  a  little  darker  than  the  lower,  those  of  the  branches  always  rounded  at 
base  and  rarely  if  ever  oblique.  In  all  the  above  points,  besides  in  its  very  char- 
acteristic fruit,  it  differs  from  FT.  nodiflorus. 

Type  in  Herb.  Gray  and  in  National  Herbarium. 

■*-  -*-  Fruit  orbicular. 
■«■  Leares  becoming  nearly  glabratCf  scarcely  if  at  all  paler  beneath ^  mostly  rounded  at  base, 

10.  Heliocarpus  occidentalis  Rose,  sp.  nov.  Plate  VIII. 
A  small  tree  4.5  to  9  meters  high,  the  trunk  7.5  to  12.5  cm.  in  diameter;  leaves 

lanceolate  to  broadly  ovate,  rounded  at  base,  palmately  5  to  7-nerved,  long> 
acnminate,  somewhat  regularly  serrate,  with  obtuse  teeth,  thin,  green  and  some- 
what roughened  but  becoming  glabiate  above;  paler,  more  strongly  veined,  and 
somewhat  stellate  beneath ;  llowers  unknown ;  inflorescence  a  large  spreading  pani- 
cle; pedicels  4  to  6  mm.  long,  jointed  and  breaking  off  near  the  base,  with  short 
stellate  pubescence;  stipe  none;  fruit  12  to  14  mm.  long,  including  the  fringe  of 
plumose  hairs:  the  body  orbicular,  3  mm.  in  diameter,  with  rugose  surface  and 
slightly  stellate. 

Collected  by  Dr.  K.  Palmer  at  Acapulco,  Mexico,  December  1  to  31,  1890  (No.  440), 
and  at  Manzanillo,  Mexico  (\o.  986). 


Uiot.Gaz.23:240.    1897. 


128 

Referred    in    Contribntioiis  from  the  National  Herbarium,   vol.   1,  ]».  310,  to  H. 
iomeitlosHs. 
Type  in  U.  S.  National  Herbarium. 
Explanation  of  Plate.— Fig.  1,  fruiting  panicle  with  leaves,  scale  §  ;  fig.  2,  fruit,  scale  IJ. 

-^+  -*■■>■  Lear f 8  densely  atellaie-puhescent,  eHpeciaUy  below. 
=  Sepals  not  appevdnged. 

11.  Beliocarpus  uelsoni  Rose,  sp.  uov. 

A  shrub  2.4  to  6  meters  high ;  young  parts  scurfy-pubescent;  leaves  broadly  ovate, 
somewhat  3-lobed,  slightly  cordate  at  base,  long-acuminate,  irregularly  serrate, 
densely  almost  velvety-pubescent,  densely  stellate  above,  10  to  15  cm.  long,  7.5  to  10 
cm.  broad;  inflj-resceuceacompact  leafy  panicle;  buds  purplish;  sepals 4  or 5,  oblong, 
4  mm.  long,  not  appendaged  at  tip;  fruit  almost  equally  covered  with  plumose  hairs; 
stijie  none. 

This  siiecies  is  similar  to  H.  retivulatus,  but  has  the  leaves  less  reticulated,  sepals 
not  ai)pendaged,  etc. 

Collected  by  E.  W.  Nelson  on  the  dry  hills  in  the  Valley  of  Oaxaca,  September  8, 
1894  (No.  1243) ;  also  in  the  foot  hills  on  the  west  side  of  the  Valley  of  Oaxaca,  Sep- 
tember 20,  1894  (No.  1185);  also  collected  near  Cnernavaca  by  Berlandier,  October 
20,  1827  (No.  10o4),  and  near  the  same  locality  by  Bourgeau  in  1865-66  (No.  12(X)). 
The  latter  number  is  referred  to  in  the  Riologia  by  Mr.  Hemsley  under  Heliocarpus, 
but  without  specific  name. 

Type  in  United  States  Naticmal  Herbarium. 

=z  ^:r  Sepals  appendaged. 

a.  Leaves  atrongly  reUmlatvd  beneath . 

12.  Heliocarpus  reticulatus  Rose,  sp.  uov.  Platk  IX. 
A  small  tree ;  younger  branches,  leaves,  and  inflorescence  densely  stellate-pul)csr<'nt ; 

leaves  broadly  ovate,  more  or  less  3-lobed,  cordate  at  base,  acuminate,  somewhat 
iiTegularly  serrate,  strongly  reticulated  beneath,  7.5  to  15  cm.  long,  5  to  10  cm.  wide 
on  petioles,  2.5  to  5  cm.  long;  indorescence  an  ojicn  terminal  panicle,  but  in  fruit 
very  compact;  sepals  5,  linear,  4  to  6  mm.  long,  with  a  small  appemlagr  near  the 
apex;  petals  small,  2  mm.  long;  Btamens  about  20;  fruit  10  mm.  in  diameter,  includ- 
ing the  fringe  of  plumose  hairs,  the  sides  With  similar  but  short  hairs ;  stipe  wanting. 

Collected  by  Mr.  C.  G.  Pringle  on  the  hills  near  Cuadalajara,  State  of  Jalisco,  in 
November  and  December,  1888  (No.  1791),  and  distributed  as  H,  americaniis  var. 

This  species  resembles  very  much  U.  americanns  in  the  shape  of  the  leaves,  but  is 
very  unlike  it  in  its  fruit,  etc. 

Type  in  I'nited  States  National  Herbarium. 

Explanation  nv  Platk.  Fig.  1.  IJowtiing  imnirlc  with  leaves,  scale  «|:  flg.2,  fruit;  flg.3,  seed; 
flgB.  2  and  :i.  Hcah-  1',. 

aa.   Leaves  not  Hirongly  reiiculaied  beneath. 

b.  Shrubn,  leaves  stellate  an  both  sides, 

c.   Fringe  of  fruit  nhorter  and  stouter  than  in  the  nejct,  stamms  ^0,  leaves  broad. 

13.  Heliocarpus  palmeri  Wats.     Proc.  Am.  Aoad.  21 :  420.     1886. 
Only  known  from  type  c<dlection. 

Type  in  Gray  Herbarium.     Duplicate  type  (No.  1226)  in  U.  S.  National  Herbarium. 

cc.  Fringe  of  fruit  of  slender  bristles;  stamens  16;  leaves  ovate^  natrower  than  in  the  last. 

14.  Heliocarpus  attenuata  Wats.     Proc.  Am.  Acad.  21:420.     1886. 

Type  in  (iray  Herbarium,  duplicate  type  (No.  1225)  in  U.  S.  National  Herbarium. 

bb.  Small  trees:  leaves  nearly  glabrate  above^  beneath  with  a  pale  close  tomentum. 

15.  Heliocarpus  pallidas  Rose,  sp.  nov.  Pijitk  X. 
Tree  3.6  to  7..")   meters  high;  young  branches  clothed  with  dense  stellate  hairs; 

leaves  simple  or  3-lobed,  more  or  less  broa<lly  ovate,  5  to  7.5  cm.  long,  the  petiole  2.5 
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to  5  cm.  long,  long-acuminate,  mostly  rounded  at  base,  dark  grecu  and  becoming 
nearly  glabrous  above,  very  pale  and  covered  with  dense  close  tomentum  beneath, 
palmately  3  to  5- veined,  somewhat  irregularly  serrate;  inflorescence  an  open  spread- 
ing panicle;  buds  club-shaped,  densely  stellate ;  sepals  4,  linear,  6  mm.  1  ng,  with  a 
small  appendage  near  the  apex;  petals  4,  minute,  2  mm.  loug;  stamens  a'.joiit  20; 
stipe  none;  fruit  10  mm.  in  diameter,  including  tbe  fringe  of  plumose  hairs;  the 
boily  orbicular,  2  mm.  in  diameter,  densely  stellate,  and  with  a  few  scattered  iilumose 
hairs. 

Collected  by  Dr.  E.  Palmer  near  Acapulco,  1894  (No.  157) ;  also  by  Mr.  E.  \V.  Nelson 
between  Copala  and  Juchi tango,  (Uierrero,  February  9,  1895  (No.  2298). 

Explanation  of  Plate.— Fig.  1,  flowering  panicle  with  leaves,  scale  | ;  tig.  2,  fruit ;  tig.  3,  seed ;  tigs. 
2  and  3,  scale  1  j^. 

A  SYNOPSIS  OF  THE  SPECIES  OP  WIMMEEIA. 

The  genus  was  established  in  1831,  two  species,  W,  concolor  and  W, 
discolor^  being  described.  It  was  monographed  by  Kadlkofer  in  1878, 
and  the  two  species  of  Schlechtendal  were  increased  to  six.  The  W, 
eo7i/usa  of  Herasley  and  the  very  recent  s])ecies  W,  cyclocarpa  bring 
the  number  up  to  eight.  Of  these  eight  species  seven  are  Mexican. 
Until  1885  the  genus  was  entirely  unrepresented  in  the  National  Her- 
barium. We  now  lack  but  one  of  the  Mexican  species,  this  one  of  the 
original  ones,  W,  discolor,  ThecoUectionsofPriugle,  Palmer,  and  Nel- 
son have  just  added  three  of  the  rarest  species  to  our  collection. 

The  following  key  to  the  ^lexican  and  Central  American  species,  taken 
largely  from  Radlkofer,  will  be  found  useful  in  disentangling  herbarium 
specimens : 

^  Endalopiius:  fruit  longer  than  hroud,  oratc-ohlong,  narrowly  irint/td. 

Wiinineria  concolor  Schlecbt.    Liiiiiaen,  6:428.     1831. 

This  species  is  represented  iii  tlu)  National  Herbarium  by  Mr.  Pringle's  No.  3706 
from  San  Luis  Potosi  (1891). 

Wixnmeria  discolor  Scblcc lit.     l^innaea,  6:42H.     1831. 

I  do  not  know  this  8])ecies.  It  must  be  near  tbe  above.  Tbe  tyjie  was  collected 
at  Papantla,  State  of  Vera  Cruz. 

\^  Eni>OLOPUL'S  :  fruit  shortn-  than  broady  snborhicuUn-j  hroadbj  winged. 

*  Ixaven  pnheHceni. 

^Leaves  large,  thin,  serrulate. 

Wimmeria  cyclocarpa  Radlk.     Bot.  (»a/.  18:  llH).     1893. 

We  have  duplicateM  of  tbe  tyjje  wbicb  were  distributecl  by  ('apt.  .)obn  Donnell 

Smith. 

^  -*-  Leaves  small,  thickish. 

■M-  Blade  of  leaf  glabrous  or  becoming  glabrate  but  with  the  petiole  (as  are  the  peduncles 

and  young  branches)  puberulent,  crenate;  anthers  obtuse. 

Wimmeria  coufusa  Ilcmsl.  Diag.  PI.  Nov.  fasc.  1 :  6.     1878. 

Tb is  species  is  represented  in  tbe  National  Herbarium  by  tb<^  following  8i>ecimen8: 
Dr.  Palmer's  Nos.  261  and  262  from  Houthwestern  Cbibuabua  (1885);  No.  368  from 
Jalisco  (1886);  No.  648  from  Alamos  (1890),  and  No.  1598  from  Lodiego  (1891). 

■«-  +4^   Blade  of  leaf  puhesa^nt  on  both  sides,  entire  or  serrulate,  smaller  than  the  last ; 

anthers  apirulate. 

Wimmeria  pubesceiis  Hadlk.     Sitzb.  Matb.  Pbys.  Akad.  Muencli.  8:  378.     1878. 
Sbrub  2.1  to  3  meters  bigb;  anthers  broadly  ovate,  shortly  acuminate. 


130 

Collected  by  Mr.  C.  G.  Pringlo  on  calcareous  hills,  Tehuacan,  State  of  Puebla, 
1895  (No.  6289);  and  by  Mr.  E.  W.  Nelson  near  Neuton,  Guatemala,  altitude  912 
meters,  December  13,  1895  (No.  3522).  This  species  has  ouly  been  known  before 
from  the  specimens  of  Liebmauu  froui  Consoquitla.  Mr.  Nelson  obtained  excellent 
fruiting  specimens  which  answer  the  description  except  that  the  leaves  are  not  quite 
so  long.  On  the  other  hand  Mr.  Pringle's  planes,  which  are  ouly  in  flower,  have  the 
longer  leaves,  but  none  of  them  are  obovate.  I  have  little  hesitancy,  however,  in 
referring  both  specimens  as  above.     The  species  is  new  to  the  National  Herbarium. 

t  *  Leaves  large ^  glabrous. 
-»-  Leaves  with  lateral  mrves  indistinct^  ohtuse,  scarcely  nerrate. 

Wimmeria  pallida  Radlk.  in  part. 

A  spreading  shrub  24  dm.  high;  leaves  lanceolate,  obtuse,  with  slender  cuueate 
base,  5  to  8.7  cm.  long,  2.5  to  5  cm.  broad,  petioles  slender;  fruit  broader  than  long, 
20  to  30  mm.  broad. 

Collected  by  Dr.  Edward  Palmer  near  Acapulco,  November,  1894  (No.  124).  Wim- 
meria confusa  was  so  called  because  it  had  been  confused  with  TV,  concolor  and  so 
figured  in  Hooker's  Icones.  It  was  named  in  1878  by  Mr.  Hemsley,  who  based  it 
upon  Hartweg's  2>lant;  the  same  year  Radlkofer  described  his  W.  pallida,  basing 
it  in  part  upon  Hartweg's  specimens  as  iigured  in  Hooker's  Icones,  but  also  referring 
it  to  specimens  collected  by  Haenke  (perhaps  at  Acapulco)  and  Liebmaun.  In  the 
Biologia  this  species  is  referred  to  W,  confusa  and  the  confusion  continued.  Pal- 
mer's specimens  I  think  belong  to  a  different  species  from  Hartweg's  and  I  propose 
to  retain  for  them  Radlkofer's  name  of  W,  pallida.  The  two  Hpecies  as  thus  sepa- 
rated are  very  distinct  both  in  fruit  and  foliage. 

-•-   -*-   Leaves  with  lateral  nerves  more  prominent,   long-petioled,  finely  and  regularly 

serrate, 

Wimmeria  persifolia  Radlk.     Sitzb.  Math.  Phys.  Akad.  Muench.  8 :  379.     1878. 

Shrub  4.6  meters  high. 

Collected  by  Mr.  C.  G.  Pringle  at  Cuemavaca,  1895  (No.  6210).  This  species,  like 
the  above,  is  only  known  from  Liebmann's  collection.  It  was  collected  at  Kjutla, 
State  of  Oaxaca. 

The  above  specimen  seems  ])roperly  referred,  :i]though  the  fruit  is  not  bo  large  a^ 
described.     The  species  is  new  to  the  National  Herbarium. 

A  STirOPSIS  OF  THE  AMERICAN  SPECIES  OF  HEEMAKHIA. 

The  geuas  Hermaunia  in  the  first  volume  of  the  Biologia  Centrali- 
AtDericana  is  represented  by  a  single  species  {H.  texana).  The  rare 
//.  inflata^  red  escribed  below,  was  overlooked,  while  two  other  species 
have  recently  been  described.  The  genus  is  a  large  one,  but  is  almost 
wholly  South  African.  The  four  species  here  referred  to  are  the  only 
ones  known  on  the  American  continent. 

The  following  key  will  be  of  aid  in  determining  our  American  mate- 
rial. 

*  Calyx  much  inflated. 

Hermannia  inflata  Link  &  Otto,  Ic.  PI.  Rev.  55,  t.  28.     1828. 

This  8p«'ci<»s  has  been  rare  in  c'olle<*tions  and  was  entirely  wanting  in  the  National 
Herbarium-  in  fact  its  jmblicatiou  has  been  overlooked  by  many.  Dr.  Gray  thought 
it  was  8ini})ly  a  manuscript  name.  Mr.  Hemsley  omitted  it  from  the  first  volume  of 
the  niologia  Centrali-Amoricana,  while  the  writer  was  at  first  inclined  to  consider 
Mr  Nelson's  plant  a  now  species.     My  specimens  may  be  described  as  follows: 

Shrub,  12  to  18  dm.  high;  branches  densely  stellate-tomentose;  leaves  ovate,  3.7 
cm.  or  less  long,  obtuse,  with  broad  ouneatebase,  3.7  cm.  long;  petioles  short;  stip- 
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ales  linear-lanceolate;  flowers  in  leafy  racemeS;  on  short  pednnclea :  calyx  inflated, 
strongly  veined,  jinrplish,  3  lines  high  with  broadly  ovate  lobes;  petals  5,  distinct, 
purple,  nearly  orbicular,  tapering  at  base  into  a  slender  claw  with  strongly  incurved 
margins;  stamens  5,  opposite  the  petals;  filaments  broad  with  cili  ate  margins;  anther 
cells  ciliate  with  acuminate  tips;  styles  5,  distinct;  carpels  densely  stellate,  but  the 
crest  not  armed;  cells  5,  each  5-seeded. 

Collected  by  Mr.  E.  W.  Nelson,  on  dry  hills  in  the  vaUey  of  Oaxaca,  September  8, 
1894  (No.  1216) ;  also  by  Mr.  C.  G.  Pringlo  on  limestone  ledges  of  Monte  Albaii,  alti- 
tude 1,906  meters,  1894  (No.  4798) ;  also  by  Thomas  Coulter  near  Zimapan  (No.  802). 
The  latter  two  specimens  were  seen  in  the  Gray  Herbarium. 

*  *  Calyx  not  injlaied, 

-*-  Petals  rejicxed  or  spreading;   stamens  wholly  exserted,  filaments  nearly  wanting, 
anthers  elongated  and  connivent ;  crest  of  carpels  amied  with  long,  glochidiate  spines. 

Herxnannia  palmeri  Yasey  &  Rose,  Contr.  Nat.  Herb.  1 :  67.     1890. 

SPECIMENS    EXAMINE!). 

Lower  California: 

La  Paz,  Dr.  Edward  Palmer,  January  20,  February  5,  1890  (No.  29) ; 
Todos  Santos,  T.  S.  Brandegee,  January  22,  1890. 
Tlie  type  specimens  of  this  species  are  in  the  National  Herbarium. 

->-■*--  Petals  at  most  spreading;  stamens  not  wholly  exserted;  filaments  distinct,  anthers 
shorif  not  connirent;  crest  of  curpels  not  armed  with  long,  glochidiate  spines. 

■*■*■  Flowers  yellow,  minute;  crest  of  carpels  dentate  or  with  very  short  spines. 

Hermannia  paucifiora  Wats.     Proc.  Aiu.  Acad.  17 :  368.     1882. 

SPECIMENS    EXAMINED. 

Mexico : 

Guaymas,  Ih\  Edward  Palmer^  1887  (No.  227) ; 
Arizona: 

Santa  Catalina  Mountains,  (\  G.  Pringle,  April  11, 1881  (Xo.  344) ; 

Sierra  Tucson,  C.  G.  Pringle,  April  28, 18H4; 

South  side  of  Santa  Catalina  Mountains,  J.  G.  Lemmon,  August,  1883  (No.  3669). 

♦*  ^  Flowers  yellow,  twice  the  size  of  the  lant ;  crest  of  carpels  lined  with  rather  pectinate 

bristles. 

Hermannia  texana  Gray,  Gen.  Illustr.  2 :  88,  ^  135.     1849. 

SPECIMENS    EXAMINED. 

Mexico : 

Nuevo  Leon,  Monterey,  C.  G.  Pringle,  June,  1888  (No.  1926) ; 

Monterey,  Chas.  K.  Dodge,  May  1891  (No.  135); 

Coahuila  and  Nuevo  Leon,  Dr.  Edward  Palmer y  February  to  October,  1880  (No.  113). 
New  Mexico: 

,  C.  WHght,  1851  (No.  902). 

Texas: 

,  F.  TAndheimer,  1846  (Nos.  356  &  357)  and  1847  (No.  585); 

Valley  of  the  Rio  Grande,  J.  M.  Biyelow  (No.  119) ; 

Canyon  of  Sabinal,  J.  Reverchon,  June  (No.  108) ; 

Pena,  Duval  County,  G.  C.  Nealley,  1889  (No.  3916) ; 

Western  part,  C.  WHght,  October,  1849  (No.  67). 

A  SYNOPSIS  OF  DRTMAEIA  NODOSA  AND  ITS  ALLIES. 

Two  of  our  thill,  linear-leaved  8i)ecies  of  Drymaria,  D.  nodosa  and 
2>.  tenella^  have  been  more  or  less  confused  in  our  collections.  My  study 
of  the  group  in  the  light  of  recent  collections  and  a  comparison  of  both 
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tyj)e8  seems  to  warrant  the  separation  from  each  of  at  least  one  species. 
My  understanding  of  these  four  species  is  expressed  in  the  followin^j^ 
key,  to  which  I  have  added  a  list  of  the  various  specimens  examined. 
The  collections  studied  were  the  Gray  and  National  herbaria. 

*  Sterna  not  fflabrottn :   sepals  lanceolate;    acuminate y  strongly  :i- n erred ;    rapstite  much 

shorter  than  the  calyx. 

■*-  Stems  glandular-puhescent ;  petals  longer  than  sepals;  leaves  nurrotv-channelcd ;  of  more 

northern  range. 

Drymaria  nodosa  Engelin.  V\.  Fendl.  12.    1849. 

SPKCIMKNS    KXAMINKD. 

Mexico : 

State  of  Chihuahua,  near  Chihuahua,  C.  (i.  Pringle  (No.  581)  October,  1885,  nnd 
(No.  716)  October  15,  1886;  alHO  base  of  Sierra  Madre  (No.  1195),  Sei»teuiber  L>0, 
1897;  also  at  Cosicpiiriachi,  Dr.  JVislizenuSf  Jnne  and  July. 

State  of  Stmora,  Lo8  Pinitos,  C.  V.  Hartman  (No.l38),  October,  1890. 

-*--*- Stems  pubescent,  rarely  if  erer  glandular;   often  glabrate;  petals  shorter  than  !he 
sepals;  Icares^flat;  of  different  habit  and  more  southern  range. 

Drymaria  gracillima  (Henisl.)  Kose;  I),  nodosa  {^)  gracillima  Hcmsl.  Dia*;.  Tl.  Nov. 
2:22.     1879. 
Although  thiH  form  sei  ms  to  bo  separable  as  a  species  from  D.  nodosa^  I  should  state 
that  nt)  two  botanists  have  seemed  to  agree  as  to  it«  position.    Dr.  Gray,  who  fust 
published  upon  it,  says: 

From  this  (  /).  nodosa'\  No.  697  of  Coulter's  Mexican  oollectiou  scarcely  diffei-s  excrpt 
that  the  ]»hiut  is  less  ditluse,  the  leaves  nearly  flat,  the  alar  pedicels  shorter,  an«l 
the  petals  smaller, — clitl'erences  which  are  likely  to  arise  from  station. 

Ku^leuuuni.  who  described  a  number  of  species  in  this  genus  besides  I),  nodoaa^ 
considered  it  a  good  species,  naming  it  after  T.  Conlter,  althongh  his  name  was  ne\  r 
published.     He  says  of  it : 

A  snuiU  annual  a  few  inches  high,  nearly  related  to  D. nodosa  but  well  distin- 
guished by  the  erect  growth,  by  the  shorter  flat  linear  (or  almost  linear-lauceolafi) 
leaves,  short  pedicels,  and  inclosed  i>etals. 

Mr.  Ileuisley  has  followed  an  intermediate  course,  describing  it  as  a  variety  of 
D.  Hodo-ia. 

SrKCIMENS   KXAMIXKl>. 

Mexico : 

State  of  San  Luis  Totosi.  Parry  A:  r<i/iwor  vNo.60).  1878,  tyiH»;  Dr.  J.  G.  Schaffner 

i^No.  1  tO^,  1876,  at  least  in  part  and  No.  5  at  least  in  part. 
Keal    del    MoRte,   Sierra    de   Aguseo,   altitude   2,5*X)   meters,  in  gravelly  soil, 

1.  Coulter  (No.697>: 
Locality  not  given,  C.  (r*.  Pnngli,  September  ^<.  1896  (No.(>482V 
vState  oi*   Purango,    l>urango.   Dr.    Kdward   Palmer,  April   to    November,   1896 

(No.912\ 

«   •  SteiH'^  nlahroHs  :  !>cpah  orate,  obtnse,  not  strongly  o-mrreil :  capsnle  ttcarctly  shorter 

or  longer  than  the  oiilyx. 

-^ /n/rriuNfV*  mnrh  lotnttr  thon  tUe  lewre*:  hrad*  often  longer  than  the  }>etlic€l» :  tejHsls 
ohtust,  </V«i»7i/ ..'-M»rrf  (I :  I  ftots  shorter  than  th*  calyx:  t'apsnle  as  long  as  the  txilyx. 

Drymaria  teneUa  liray.  ri.  Keudl.     12.     1849. 

srr.riMKNs  examinki*. 
Mexico: 

State  of  (  hihuahua.  ^»ase  t»f  Sierra  Madn»,  i  .  '».  /'Wii'/'*  « No.  1UM».  Sej»teml»or 
21.  lvS>7,  and  near  Chihuahua  ,  No.  ,*»>!  .  <  Vtol»cr  2.  18^>.  and  t  No.  t>4N).'  18l»7. 
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New  Mexico : 

Pinos  Altos  MoantainH,  E.  L.  Greene  (No.  332),  Septembers,  1S80;  A.  FendJer  (So, 
56),  1847;  also  C,  Wright  (No.  868),  1^<51. 
Colorado : 

Dr.  Hayden,  1869. 

-*-•*- Intcrnodes  slightly  longer  than  the  leaves;  bracts  altvays  shorter  than  the  j)edicels; 
calyx  always  shorter  than  the  pedicels ;  sepals  rounded  at  apex j  faintly  S-nerred ;  petals 
■  much  longer  than  the  calyx;  capsnle  longer  than  the  calyx. 

Drymaria  confiisa  Bose,  sp.  nov. 

Small  glabrous  annual,  5  to  7.5  cm.  high,  scarcely  branching  at  bavse;  radical 
leaves  small,  orbicular,  4  to  6  mm.  long  including  the  slender  petiole;  stem  leaves 
linear,  a  little  shorter  than  the  internodes;  pedicels  sometimes  8  mm.  long,  nearly 
always  twice  longer  than  the  calyx;  sepals  oblong,  obtuse,  scarious-margined ; 
faintly  Sruerved,  i>etals  longer  than  the  calyx,  deeply  2-parted. 

Collected  by  Br.  Edward  Palmer  in  southwestern  Chihuahua  in  1885  (No.  59). 

This  species  is  near  X).  tenella,  but  of  somewhat  different  habit,  with  longer  pedi- 
cels, fainter  nerves,  somewhat  diH'erently  shaped  sepals,  and  longer  petioles. 

Distributed  and  listed '  by  Dr.  Watson  as  D.  tenella.     1886. 

DESCRIPTIONS  OF  MISCELLANEOUS  NEW  SPECIES. 

Abutilon  bakerianum  Kose,  sp.  nov.  Plate  XI. 

Small  tree,  45  to  60  dm.  high ;  branches,  calyx,  and  young  leaves  with  reddish  stel- 
late pubescence;  leaves  broadly  ovate,  cordate  at  base,  acuminate,  j>almately  7  to 
9-nerved,  10  to  12.5  cm.  long,  8.7  to  12.5  cm.  broad,  green  and  somewhat  stelhite- 
pubescent  above,  paler,  more  reticulate  and  stellate  beneath;  margin  slightly  undu- 
late; petioles  3.7  to  6.2  cm.  long,  j^eduncles  2  to  3  in  the  axils  of  the  upper  leaves, 
3.7  to  10  cm.  long,  articulated  about  12  mm.  below  the  apex;  ealyx  8  mm.  or  less 
long,  cleft  to  the  middle;  lobes  3  or  5,  ovate,  acute;  corolla  light  yellow,  7.5  em.  in 
diameter;  petals  oblique,  notched  or  sometimes  cleft  nearly  to  the  base,  nearly  gla- 
brous; staiDinal  tube  short;  styles  12,  as  long  as  stamens,  glabrous;  fruit  in  our 
specimens  imiiature,  stellate-])ubescent ;  carpels  obtuse. 

Collected  by  Mr.  C.  G.  Priugle  in  the  Tomellin  canyon,  State  of  Oaxaca,  Mexico, 
altitude  3,500  feet,  December  1, 1895  (No.  6278).  This  species  must  be  near  A.  marran- 
thuni  Peyr.2  if  not  really  that  species.  The  nauu'  A.  macranthnni  can  not  be  used  here, 
however,  being  preoccupied  by  a  South  American  species;  otherwise  I  should  cer- 
tainly have  adopted  it.  Whether  it  shall  jirove  to  be  Peyritsch's  plant  or  an  unde- 
scribed  one,  the  above  new  name  will  hold.  It  is  a  pleasure  to  be  able  to  dedicate 
such  a  handsome  species  to  Mr.  E.  (r.  Baker,  for  without  his  careful  monograph  of 
this  genus  the  determination  of  the  species  would  have  been  almost  a  hopeless  task. 

Our  plant  comes  near  J.  discolor^  Hakt.»r  til.  and  A.  notolophium  *  Gray  (both  founded 
upon  Berlandier's  2163),  but  is  apparently  different.  From  the  description,  it  differs 
especially  in  its  much  smaller  calyx.  I  have  not  seen  the  type  of  either,  but  Mr.  ,T. 
M.  Greenman  has  kindly  compared  my  6])ecimens  with  the  type  specimens  of  the  lat- 
ter now  in  the  Gray  Herbarium.  I  quote  the  following  from  his  letter  of  April  11, 
1896: 

Having  compared  Pringle's  No.  6278  Abutilon  \\'ith  the  type  sheets  of  Ahutilon  noto 
lophium  Gray,  I  would  say  that  it  differs  from  that  species  in  the  si/e  of  the  calyx, 
in  thelobing  of  the  same,  in  the  much  shorter  stamineal  tube,  in  the  eorresi)ondingly 
shorter  styles,  and  finally  in  the  more  slender  and  somewhat  nu)re  numerous  pedi- 
cels.    I  do  not  believe  it  referable  to  A.  notolophium  Gray.     In  conueetiou  with 


J  Proc.  Am.  Acad.  21 :  417.     1886. 
2  Linnaea,  50 :  .^)9.     1859. 
^.lourn.  Hot.31:73.     1893. 
*  Proc.  Am.  Acad.  5 :  175.     1861. 
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Priiigle's  No.  6278,  may  I  call  your  attention  to  Bonrgean's  No.  2120  and  also  Ghiee- 
breght's  No.  864.  These  are  two  unnamed  species  in  the  Gray  Herbarium,  and  if  not 
the  same  as  Pringle'a  No.  6278,  certainly  stand  very  near. 

Explanation  op  Plate. — Fig.  1,  floweriug  branch;  fig.  2,  petal;  fig.  3,  section  of  ovary,  showing 
also  styles  and  stamens ;  fig.  4,  immature  fruit ;  scale  of  all  f . 

Abutilon  nelsoni  Rose,  sp.  nov.  Plate  XII. 

Shrnb  6  to  18  feet  high;  young  branches,  petioles,  young  leaves,  etc.,  densely  cov- 
ered with  a  coarse  reddish  scurfy  stellate  pubescence;  leaves  very  largo;  stipules 
ovate,  10  to  12  nmi.  long,  deciduous;  petiole  2.5  to  10  cm.  long,  blade  broadly  ovate 
to  orbicular,  25  cm.  or  less  long,  22.5  cm.  or  less  broad,  deeply  cordate  at  base, 
entire,  acuminate,  strongly  veined  beneath,  finely  and  densely  stellate-pubescent 
on  both  sides;  tiowers  1  or 2  in  the  axils  of  the  upper  leaves,  very  large,  10  to  12.5 
dm.  in  diameter;  peduncle  15  cm.  or  less  long;  calyx  37  mm.  long,  5-lobed;  sepals 
oblong,  rounded  and  apiculate  at  apex,  nearly  one  inch  long,  with  short  <lense 
pubescence  within,  and  with  long,  lanate  stellate  hairs  without;  petals  a  dark  or 
orange  yellow,  5  to  6.2  cm.  broad,  nearly  orbicular,  slightly  oblique,  becoming  re- 
flexed;  stamen  tube  slender,  conical;  styles  about  24,  slfghtly  longer  than  the 
stamens ;  carpels  not  seen.  This  species  which  is  one  of  the  largest,  if  not  the  largest, 
of  the  genus  was  collected  by  Mr.  E.  W.  Nelson  in  Guatemala,  December  18, 1895  (No. 
3562).  It  belongs  near  J.  macranthum  St.  Hil.  (not  Peyr.)  possessing  the  same 
remarkable  calyx,  but  with  entire  leaves,  larger  stipules,  and  differently  colored 
petals,  as  well  as  other  important  differences. 

Mr.  Greenman  of  the  Gray  Herbarium  writes  me  that  they  have  nothing  like  it 
there. 

Explanation  of  Plate.— Flowering  branch  witli  leaves,  scale  J. 

Asimlna  foetida  Rose,  Hp.  nov. 

A  small  shrub,  15  to  24  dm.  high;  young  wood  pubescent,  old  wood  glabrate; 
leaves  oblong,  10  to  20  cm.  long,  3.7  to  7.5  cm.  wide,  obtuse  or  shortly  acuminate, 
rounded  at  base,  pubescent  above  or  becoming  glabrate  in  age,  densely  and  softly 
pubescent  beneath;  petioles  short, 2  to  6  mm.  long, flowers  solitary;  peduncle  about 
18  ram.  long,  with  an  oblong,  obtuse  bract  6  to  14  mm.  long;  sepals  3,  12  mm.  long, 
obtuse,  densely  pubescent;  petals  6  to  9,  very  large  7.5  to  12.5  cm.  long,  oblong, 
obtuse,  pubescent,  brown  in  color;  carpels  (immature)  18  or  more,  stipitate,  oblong, 
obtuse,  5  cm.  long;  see<l8  in  two  rows,  flattened,  18  mm.  long.  The  flowers  have  a 
very  oflfensive  odor,  much  resembling  that  of  carrion. 

Collected  by  Dr.  Edward  Palmer  near  Acapulco,  December,  1894  (No.  189),  with 
fruit,  and  February,  1895  (No.  394),  in  flower.  Here  I  am  inclined  to  refer  Marcus 
E.  Jones's  No.  2024  from  near  the  city  of  Colima,  collected  July  2,  1892,  although 
the  flowers  and  bracts  are  larger  and  the  leaves  more  pubescent. 

This  specii'S  is  remarkable  for  its  extremely  large  flowers,  some  of  which  measure 
12.5  cm.  in  diaini'ter. 

Brougniartia  suberea  Kose,  sp.  nov.  Plate  XIII. 

An  upright  shrub,  24  to  36  dm.  high ;  the  smaller  branches  often  with  6  to  7  thin 
high  ridges  of  cork;  younger  ])arts  of  stem,  petiole,  and  peduncle  pubescent;  leaves 
alternate;  stipules  eadueons,  not  seen  but  probably  not  large;  leaflets  5,  ovate  to 
ovate-obhuig,  2.5  to  5  cm.  long,  12  to  30  mm.  broad,  rounded  at  base,  rounded  or 
acute  at  a])ex,  apiculate,  green  and  glabrous  above,  paler  and  somewhat  pubescent 
beneath;  flowers  axillary,  solitary  and  large;  peduncle  slender,  6  to  16  mm.  long, 
l)ubescent;  calyx  nearly  glabrous,  somewhat  2-lipped;  the  lower  lip  deeply  3-<*left; 
the  upper  broa<ler  and  simply  notched  or  retuse ;  margins  of  sepals  pubescent ;  corolla 
ratluT  large, brownish  or  *' cherry  color  with  seal  brown  lines;'*  banner  very  large, 
brojHlly  oblong,  14  nun.  long,  retuse;  pods  glabrous,  oblong  or  somewhat  broader 
above,  tapering  at  base  into  a  short  stipe,  obtuse  or  acutish,  37  mm.  long,  16  to 
18  mm.  broad,  3  to  (i-seeded;  seeds  oblong,  b  mm.  long,  light  brown. 

Collected  near  Acapulco,  Mexico,  by  Dr.  E.  Palmer,  December,  1X94  (No.  178). 
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KXPLANATIOS  OF  PLATE.— Fig,  1.  flowering  brsneliletr  flg.  2.  pod;  fl)t.  3,  «  V*rt 
,.r  |>»]  shoning  H«dB;  fig.  4,  a  branch  Bhnwint;  corky  itlnjtai  scale  of  all]. 

C^Uiandra  bljugB  Rose,  sp.  nuv. 

A  tree  with  wi»le*8prea<ling  top  ami  trunk  20  to  22.5  cm.  in  diam- 
eter; brandies  witb  ligbt  gray  bark,  pubescent,  soou  becoming 
^'labrate;  stipnles  ovate,  ariite;  petiole  wiiuting  or  only  12  mm. 
|i>ii^;  ravLis  very  short;  pinnae 2 pairs ;  leaflets 9  to  12  pairs,  oblong, 
IL'  mni.  long,  acute,  glabrous  or  ueariy  so,  somewhat  coriaceous, 
shining  above,  paler  beueath ;  peduncles  asillary,  single  or  in  twos, 
2..''>cm.  long;  llowera  capitate,  seasile;  calyx  2  mm.  long,  glabrous, 
banlly  striate;  carpels  6  mm.  long;  stamens  3.7  cm.  long,  bright 
iTiiiison ;  pml  10  cm.  long.  12  mm.  wide,  somewhat  puberulent,  acnte, 
I'liui'ate  at  base,  witb  very  thick  margins. 

tn  bottom  lands  at  Acapulco;  collected  by  Dr.  Kdward  I'alraer 
November,  1894  (Xo.  138). 

.V  very  handsome  species,  tbe  crowded  pinnae  peculiar.    This  spe- 
cies belongs  to  the  section  Nitidaeand  tbe  subsection  I'aucijugae. 
CsUiandra  penlnaularls  Rose,  sp.  nov. 

Pinnae  always  6  pairs,  leaflets  about  20  pairs;  tbe  IcaAets  4  to  6 
null,  long,  iiiidveiu  eccentric,  a  little  piibesci'Ut,  acute;  peduncle  3.7 
to  5  cm.  long,  witb  numerous  Howers;  calyx  lees  than  2  mm.  long; 
petals  6  mm.  long;  pods  6.2  to  8.T  cm.  long,  considetably  tapering  at 
liRse.  with  thick  margins  and  a  little  puberulent. 

Only  n  single  specimen  collected,  growing  in  a  garden  at  La  Paz. 
It  i'i  called  "tabardillo,"  by  which  name  yellow  fever  was  known  to 
the  Indians  iheroot  of  this  plant  is  now  used  by  the  people  of  thia 
region  is  a  rcmed\  for  fevers. 

(  olb  cted  bv  nr  i-dward  Palmer,  Janu.iry  20  to  February  5,  1890 
(\o  22) 

Tliis  IB'  alUnudraap  of  the  Contributions,  Vol.  T,  p.  69.  It  belongs 
t  I  lientbaioB  series  Nitidai',  near  C.  rali/onica. 


Cassia  uelsonl  Kote  sp  i 


Fic 


f.  1. 


\  high,  glabrous ;  young  branches  clothed  w 
A  ndilixh  pubescence;  leaUets  4  to  7  pairs,  very 
nnei[iial,  obovate,  the  larger  ones  2.5  to  6  cm. 
long,  obtuse,  pnbescent  beneath,  glubrona 
and  shining  above;  rachls  pubescent,  bearing 
usually  a  j;labrouB  slpuder  gland  between  the 
lower  pair  of  Irallets,  rarely  also  between  the 
second  pair;  stipules  seta- 
ceous, dcoidnous,  12  mm. 
long;  tloweis few  in  terminal 
cluBters,  very  large,  6.2  cm. 
broad;  pedicels  and  bnds 
densely  reddish-piibeeoeut; 
sepals  broBil,  somewhat  iin- 
eqnal,  6  to  10mm.  long,  nearly 
glabrate;  petnls  oblong,  25  to 
30  mm.  long,  very  pubescent 
on  tbe  veins;  fertile  stamens 
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7,  dehiscing  by  terminal  pores,  glabrous;  ovary  pubescent;  legume  (immature)  becom- 
ing glabrate,  12.5  to  15  cm.  long;  6  to  8  mm.  wide,  strongly  flattened,  articulated; 
stipe  10  mm.  long. 

Collected  by  E.  W.  Nelson  between  San  Geronimo  and  La  Venta,  State  of  Oaxaca, 
July  13,  1895  (No.  2783),  and  also  along  road  from  Ocuilapa  to  Tuxtla,  State  of  Chia- 
pas, altitude  2,100  to  3,000  feet,  August  29,  1895  (No.  3069) ;  also  by  Mr.  C.  G.  Pringle 
on  lava  beds  near  Cuernavaca,  June  23,  1896  (No.  6340). 

This  species  must  be  near  the  Brazilian  C,  hypoleuca  Mart. 

Cologania  procumbens  Kunth,  Mimoses,  205,  t.  57.     1819. 

Collected  by  Mr.  E.  W.  Nelson  between  Guichocovi  and  Lagunas,  State  of  Oaxaca, 
altitude  187  to  289  meters,  June  27,  1896  (No.  2750). 

We  have  the  following  other  specimens  in  the  National  Herbarium  from  Guate- 
mala :  Enrique  Th.  Heyde's  Nos.  131  and  582, 1892 ;  H.  von  Tiirckheini's  No.  14 19  ( 1888), 
from  Santa  Rosa,  and  W.  C.  Shannon's  No.  4705  from  Department  of  Guatemala,  all 
in  John  Donnell  Smith's  distributions,  in  which  the  last  two  were  sent  out  as  (ialac- 
Ha  marginaUSj  determ.  Micheli. 

Pringle's  No.  4401  (1893)  from  Jalisco,  also  referred  to  the  above,  seems  to  belong  to 
another  species,  differing  from  C.  procumhena  in  that  the  pubescence  of  stem  and 
petiole  is  erect  instead  of  reflexed,  the  leaves  much  more  elongated,  and  the  flowers 
smaller.  The  species  appeard  to  be  new  and  I  would  name  and  characterize  it  as 
below. 

Cologania  erecta  Rose,  sp.  nov. 

Stems  from  a  woody  base,  erect,  7.5  to  15  cm.  high,  with  rather  close,  erect  pubes- 
cence; leaflets  elougated,  10  to  15  cm.  long,  4  to  8  mm.  wide,  rounded  at  base,  some- 
what tapering  toward  apex,  but  with  obtuse  apiculate  tip ;  calyx  4  mm.  long;  pod 
2.5  to  3.7  cm.  long,  3  mm.  wide,  pubescent. 

Collected  by  Mr.  C.  G.  Pringle  on  rocky  hills  near  Guadalajara,  June  21,  1893 
(No.  4401). 

Combretum  palmeri  Rose,  sp.  nov. 

A  high-climbing  woody  vine;  branchlets  opposite  or  alternate,  clothed  with  a 
short  velvety  pubescence,  subtended  by  short  straight  spines;  leaves  opposite, 
oblong,  obtuse,  truncate  or  rounded  at  base,  5  to  6.2  cm.  long,  glabrous  above,  paler 
and  pubescent  beneath,  especially  along  the  veins,  becoming  glabrate ;  petioles  short 
but  distinct;  inflorescence  paniculate,  more  or  less  pubescent;  spikes  slender, 
loosely  flowered;  bracts  setaceous  shorter  than  the  glabrous  ovary ;  calyx  turbinate, 
glabrous  without,  5-t()othed,  thin;  teeth  shorter  than  the  tube;  petals  "white"  or 
yellow,  short,  oblong,  2  mm.  long,  obtuse,  inserted  at  the  top  of  calyx  tube,  alter- 
nate with  the  lobes;  stamens  10,  long-exserted,  glabrous;  5  inserted  with  the  petals, 
5  near  the  middle  of  the  calyx  tube;  ovary  l^celled,  5  to  8-ovuled;  fruit  1-seeded, 
12  mm.  long,  with  5  thin  equal  wings. 

Very  common  in  bottom  lan<ls;  collect**d  by  Dr.  Edward  Palmer  near  Acapulco, 
February,  1895  (No. 396). 

This  species  ditters  from  all  our  American  species  in  being  thorny.  Dr.  Palmer 
states  that  it  grows  over  the  tallest  trees  about  Acapulco,  and  that  the  flowers  are 
white  and  as  sweet-scented  as  apple  blossoms. 

Crotalarla  filifolia  Rose,  sp.  nov.  1*late  XIV. 

Perhaps  annual.  6  to  12  dm.  high,  usually  several  stems  in  a  clump,  somewhat 
branching  above,  green  and  nearly  glabrous;  leaves  on  petioles  12  to  18  mm.  long; 
stipules  small;  leaflets  3,  linear,  elongated,  2.5  to  5  cm.  long,  acute,  slightly  pubes- 
cent; racemes  slender,  few-flowered  (6  to  15),  opposite  the  leaves  and  much  longer 
(10  to  20  cm.  long);  bracts  small,  linear;  pedicels  slender,  6  to  8  mm.  long,  at  first 
erect,  but  reflexed  in  fruit;  sepals  narrow,  acute,  4  mm.  long;  corolla  small,  yellow 
often  tinge<l  with  purple;  banner  orbicular;  keel  strongly  curved,  acuminate,  margins 
slightly  ciliate ;  wings  much  shorter  than  the  keel,  obtuse,  ciliate  on  margins;  imma- 
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ture  pod  with  dense  grayish  pubescence,  more  or  less  purplish  like  the  calyx,  pedi- 
cels, and  bracts. 

Collected  by  Mr.  C.  G.  Pringle  on  lava  beds  near  Cuernavaca,  September  15,  1896 
(No.  65p3). 

Explanation  of  Plate. — A  branch  showing  leaves,  pods,  and  flowers;  scale  $. 

Cuphea  (Diploptychia)  empetrifolia  Rose,  sp.  nov. 

Stems  woody;  branches  somewhat  pubescent;  leaves  small,  10  to  12  mm.  long, 
linear  and  narrowly  oblong,  glabrous  and  shining  above;  calyx  purplish,  16  mm. 
long,  strongly  gibbous  at  base,  slightly  enlarged  upwards,  hispid  without,  a  large 
yellow  gland  ( f )  near  the  insertion  of  each  dorsal  petal  and  prominent  ridges  within, 
almost  surrounding  the  ovary  and  style;  ridges  glabrous;  dorsal  petals  2,  purple, 
oblong,  8  mm.  long,  rounded  at  ap(^x,  slightly  stalked;  ventral  petals  4,  minute,  2 
mm.  long,  oblong;  stamens  11,  exserted,  glabrous  throughout;  ovary  glabrous,  about 
20-ovuled;  gland  dorsal,  channeled  on  the  back,  retlexed. 

Collected  by  Mr.  E.  W.  Nelson  on  the  top  of  the  Sierra  Madre  near  Chilpancingo, 
altitude  2,650  to  3,000  meters,  December  24,  1894  (No.  2199). 

This  species  is  near  C.  hookeriana,  but  has  very  different  foliage,  tiowers,  etc. 

Cuphea  (Diploptychia)  nelsoni  Rose,  sp.  nov.  Pijlte  XV. 

A  shrub  9  to  15  dm.  high  with  many  long,  slender,  purplish  branches,  strongly 
hirsute;  leaves  opposite,  lanceolate  to  broadly  ovate,  slightly  tapering  at  base,  acute 
or  shortly  acuminate,  scabrous  above,  his))id  on  both  edges,  paler  and  strongly  veined 
beneath,  2.5  to  5  cm.  long  including  the  slender  petiole  (4  to  10  mm.  long),  12  to  28 
mm.  wide;  flowers  solitary;  calyx  20  to  28  mm.  long,  slightly  gibbous  at  base, 
thickly  covered  with  stiff  purplish  hairs,  glabrous  within,  and  with  two  narrow 
ridges  extending  to  the  boBe;  petals  2,  dorsal,  large,  8  to  10  mm.  long,  deep  scarlet; 
stamens  11,  exserted,  glabrous;  gland  dorsal,  horizontal;  ovules  10. 

Collected  by  Mr.  £.  W.  Nelson  between  Jacallenango  and  San  Martin,  altitude 
1,705  to  2,303  meters,  December  24,  1895  (No.  3600). 

This  species  has  very  handsome  flowers,  its  petals  being  among  the  largest  of  the 
genus. 

Explanation  of  Plate. — Fig.  1,  a  flowering  hranch ;  fig.  2,  calyx cnt opeu  showing  tht>  two  internal 
ridges;  fig.  8,  a  different  view  of  the  calyx  showing  dorsal  gland,  etc.;  lig.  4,  petal;  tig.  1.  Hrale  |; 
tigs.  2, 3,  and  4  somewhat  larger. 

Oalactia  acapolcensis  Rose,  sp.  nov. 

Climbing  over  small  shrubs,  somewhat  pubescent;  leaflets  3,  oblong,  3.7  to  5  cm. 
long,  18  to  30  mm.  wide,  obtuse,  apiculate,  rounded  at  base,  thinnish,  glabrous  and 
shining  above,  with  short  and  appressed  pubescence  beneath ;  inflorescence  an  inter- 
rupted slender  raceme,  8  to  10  cm.  long,  clothed  with  a  whitish  pubescence;  flowers 
in  clusters  of  3  or  4;  pedicels  2  mm.  long,  bracfs  2,  ovate,  small;  calyx  4-lobe(l; 
sepals  oblong;  petals  normal,  "rose-colored;"  leguuu^  oblong,  rounded  or  somewhat 
cuueate  at  base,  3.7  to  5  cm.  long,  6  mm.  broad,  clothed  with  stiff  scattering  hairs. 

Collected  by  Dr.  Edward  Palmer  near  Acapulco,  Mexico,  November,  1894  (No. 
135). 

Near  G,  glabella,  but  with  thinner  leaves,  somewhat  ditterent  pods,  etc. 

Galphimia  glandulosa  Rose,  sp.  nov. 

Shrab;  leaves  opposite,  lanceolate,  acute  or  obtuse,  apiculate,  euneate  at  base,  8.7 
to  6.2  cm.  long,  including  the  slender  biglandular  petiole,  with  entire  somewhat 
revolute  margins;  racemes  terminal,  slen<ler,  10  to  14  em.  long;  calyx  3-gIandular; 
sepals  oblong,  obtuse;  petals  yellow;  anthers  yellow,  oblong,  longer  than  the  fila- 
ments; ovary  pubescent;  styles  3,  filiform;  fruit  puberulent. 

Collected  by  Dr.  Edward  Palmer  in  river  bottoms  near  Acapulco,  February,  1895 
(No.  474). 

This  species  diflers  from  all  the  others  of  the  genus  in  having  a  glamlular  calyx. 
These  glands  alternate  with  the  sepals. 


IB;  leBTSB  olilong,  obtuse,  ali^j 
iiuote  teeth,  sleniler-jietioled; 
to  2.50  dm,  lung;  llowers  w 
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Oouanla  pallida  Rose,  np.  nov.  Fig 

Higli  climber;  br:iiiches  gialinniH  ami  g\i 
cordate,  glabrous,  paler  bcnewtli,  mai-gma  wi 
iiles  very  lar>re,  reniforiii,  obtuse;  racemes 
sweet-scented. 

lu  river  biittome  climbing  over  targe  boBhee;  culiected  t<;  l>r.  Kdward  P: 
Acapnli'o,  December,  1895  (No.  228). 

This  plant  differs  from  II.  tiipnlarii,  tbe  onlj'  otiier  species  possessing  lar>;( 
ules,  in  the  sbupo  of  tlie  leaves,  which  are  less  lieart-Nhaped  at  base  and  ha, 
margin  more  toothed,  anil  it>  its  much  longer  racemes,  as  well  as  in  the  stipiilns 


vc  the 


aymnogramme  Bubcordata  ¥- 

Krt.ii<lH  cliisti-ml  on  ^1  iliiirl 

Blij,'btl)-  tibri]li).»eNnil™,  Ihc  sti 


rlii/oma.  tht-  latter  <-!<>11i<'<1  with  <Uii 
i-s  and  rachiseo  cbiilly  with  iiLor.>  or  Iuh:'  < 
iiinulcly  villoiin;  stiprH  !.'•  to  21^  ilii.  loii| 
il  (in  yomig  pbinls  d:irkl ;  Inmiiiiie  10 to  T2 
iviilcil  ititn  from  'S  to  li  piiirs  of  Innreoliit 


nd  a 


'  ill  the  liirci'st  funiis,  deeply 
lobes  distin<'t,  mid.  I'Hiiecinlly 
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Into  two  lobes ;  margins  entire  or  allglitly  crenutely  cut  and  toothed ;  teiturct  thinljr 
herbnceous ;  veins  Duiting  below  into  two  serEes  of  long  rrregular  arpolae,  the  lower 
■eriea  parallel  with  tbe  costa,  tlis  aet'otidnrf  serien  obliqneJy  ascending,  lorked  once 
or  twii'H  above  and  free  to  tlie  edge;  sori  confined  to  thti  free  veinlets. 

Habitat,  Ymala,  and  l.odiogo ;  collected  liy  Dr.  Edward  Palmer  (Xos.  1416  and  1572), 
August  and  Octolier,  1891. 

[Type  specimen  in  I'.  S.  National  lEerburinm.] 

1  regard  tbe  privilege  of  deacribing  tbis  nnpnbliahed  species  of  I'rof.  Dauie]  Cady 
EatoD,  to  wboiii  I  have  been  indebted  for  so  many  and  t'reat  coiirteaies,  as  a  very 
great  honor,  and  I  trnst  that  t  have  exercised  due  care  in  iliscliargint;  the  pleasant 
daty  assigued  tu  nie  by  Dr.  Rose.  I  have  given  to  tlie  specimens  u  very  carefnl 
examination,  although  my  confidence  in  Professor  K.tton'a  judguitnt  wnuld  have  led 
me  tu  accept  of  his  dctemii nation  without  doing  ho. 

In  the  brief  note  accompanying  the  naming  of  this  frm  Professor  Katon  I'Spressed 
the  opinion  tbat  it  was  "ncarlu  G.  japonica  in  venation,  Iiut  more  tender,  and  with 
pinnae  of  di  He  rent  shape,"  but  itaeems  tome  to  dilt'er  from  that  spei'ioe  ijuiteasmuch 
by  its  veu&tion  as  by  any  of  ita  other  characters,  aud  I  believe  that  it  will  stand  as 

MiuKUKii,  .Mass.,  JaHvanj  2",  ISOii. 
KiFLA.VATioN  OK  1'l.ATK— rin.  1.  fwlil*  fronci;  Hg.  2,  »lcri|p  fronii ;  fl«».  IniiilS,  n»tiinil»iir,  lig.J, 

Heteropterys  acapulcenala  Kose,  sp.  no\ . 

A  targe  climbing  shrub;  bark  of  rmldiah- brown  i 
leitlicels;  leaves  lanceolate,  7.5  to  15  cm.  long,  2.Ti  to  5  cm.  wide 
at  base,  slabrous,  dark  green  with  r>-<Idish  veins  above,  yello 
ish  green  lieneoth  with  more  prominent  \eins,  not  glauilolar  at  ■■'''^^t~~~~. 

base;    flowpra  in  Hhort  axillary  panicles;    calyx  10-glandnlat 
petals  yellow;  stami-ns  10,  all  anlht'riferoiis;  stylexS;  snmarae 
single,  oblong,  obtnae,  with  grayish  pubescence,  without  latcra      I 
crenta,  the  wing  b<'»ring  a  singlo  tooth  en  tbe  l)uck.    Col1e<'ted     ' 
by  Dr.  Kdward  Palmer  near  Acapuico,  I  lecembcr,  18!W  (No.  219  \    jy 

This  B[>ecLes  in  very  ditl'ereut  from  the  other  Mexican  species  U 

Hltaea  parriflora  Kose,  sp.  nov,  FiiiiSE 

Shrub,  \r,  to  2)  dm.  high:  older  brandies  brownish,  bocomii  t        ^  "     "r," 

glabrate;  leaves  nniall,  less  than  2.5  cm,  long,  oblong,   aciit  en    \ 

rounded  at  base,  ili-nsely  tumentose  on  both  sides  (as  also  th 

young  hrant'lies),  shortly  petioliitu;  umbels  2 -flowered,  shor   pedun      d  es 

Blender,  12  mm.  hiug,  l>ibnu'te:ite,  some  distance  below  the  ni  d    e      a     x  s 

8-glandnbir;  petals  KlabrouH,  orbicular,  small,  4  nmi.  long,  a  ng  a  ase  n  o 
a  slender  claw,  violet;   Ktameus  10.  gtabmus,  free  nearly  to  base      ama  ae  3 

villose,  14  mm.   iri  diameter,  tbe   lati-ral  wing   giving  a  cir      a  rsa 

wing  very  email. 

Collected  by  Mr.   C.  G.  Pringle  ou  <lrv  hills  n.-ar  Tehuacai  I  10  f -e 

November  27,  IS!r>  (No.G274). 

Tbis  species  w.-is  dislril>nted  by  Jlr.  I'riugle  iu  iWlfi  aa  II.  po  gho  b         h  w 

ever,  is  a  very  dlETerent  plant.     In  Ibis  .oiineition  I  migbt  at  te     La  e 

specLi'shas  been  ciillecled  by  Mr.  l'riiif;li'  lln'  jiiist  aeasnu  (IHiN        ud  bu    d  a 

No.  (Cm.     It  may  be  liriefly  described  mh  f.>llo^vs: 

Leaves  large,  soniet.mes  'A  inches  lung,  M-anlily  pubescent  owe 

lines  long,  violet  color;  sainnrje  !1.  20  to  25  mm.  in  diameter,    eco       ;,  t, 

brate,  the  lateral  wiiij-n  united  giving  a  r'ircubir  outline,  dursa         u 

I  am  in.lebted  to  Mr.  W.  Hutting  llcmsley  fur  compiiviug  my  h 

meuflat  Kew. 
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Indigofera  cuernavacana  Rose,  sp.Dov. 

Branches  herbaceous,  somewhat  pubescent,  perhaps  becoming  glabrate,  younger 
parts  reddish-pubescent;  leaves  rather  large,  lOto  12.5  cm.  long  including  the  petiole 
(less  than  2.5  cm.  long) ;  stipules  minute;  l(*ailets  oblong,  20  to  30  mm.  long,  obtuse 
and  apiculate,  rounded  or  slightly  narrowed  at  base,  petiolulate,  strlgose-pubescent 
on  both  sides,  reddish  on  the  young  leaves;  stipels  like  but  smaller  than  the  stipuies; 
racemes  slender,  many-flowered,  shorter  than  the  leaves,  on  very  short  peduncles; 
calyx,  corolla,  and  ovary  reddish-pubescent ;  calyx  spreading,  cleft  to  the  middle; 
legumes  numerous,  reflexed,  nearly  straight,  terete,  2.5  cm.  long,  acute,  slightly 
pubescent. 

Collected  by  Mr.  C.  G.  Pringle  in  a  barranca  near  Cuemavaoa,  Morelo8,1896(No.  6323). 

Here  perhaps  belongs  Bourgeau's  No.  1192,  frt)m  the  same  locality,  reported  in  the 
Biologia  Centrali-Americana  by  Mr.  Hemsley  without  specific  name. 

Indigofera  fhiticosa  Rose,  sp.  nov. 

A  shrub  9  to  15  dm.  high ;  young  branches  clothed  with  a  rather  rough  pubescence, 
either  whitish  or  reddish,  interspersed  with  brownish  glands;  leaves  oddly  pinnate; 
leaflets  3  to  5  pairs,  opposite,  very  variable,  mostly  oblong,  obtuse,  strongly  apicu- 
late, slightly  narrowed  at  base,  petiolulate,  sometimes  obovate  and  retuse,  8  to  14 
mm.  long,  whitish  with  dense  appressed  pubescence  on  both  sides;  stipules  linear, 
somewhat  pubescent;  rachis  with  a  ring  of  glands  at  the  base  of  each  pair  of  leaf- 
lets; stipels  conspicuous;  racemes  10  to  12.5  cm.  long,  much  longer  than  the  leaves, 
many-tlowered ;  calyx  reddish-pubescent,  deepl}'  cleft  into  linear  sepals;  outer 
lobes  of  corolla  pubescent;  ovary  densely  pubescent,  tipped  with  a  thick  glabrous 
style;  legumes  at  first  reflexed  but  somewhat  spreading  when  mature,  3.7  cm.  long, 
strongly  flattened,  4  mm.  wide,  somewhat  curved,  the  xmbescence  reddish  and  some- 
what spreading. 

Collected  by  T.  S.  Brandegee  in  Lower  California,  at  San  Jose  <lel  Cabo,  Septem- 
ber 2,  1890  (No.  130) ;  also  at  El  Taste,  September  12,  1893. 

This  is  recorded  as  Indigofera  sp.  by  Brandegee.'  It  is  nearest  /.  palmeri  Wats., 
being  of  similar  habit  and  foliage  but  with  longer  racemes,  sepals  longer'fhan  calyx 
tubes,  legumes  longer,  broader,  and  flatter,  etc. 

Indigofera  salmoniflora  Rose,  sp.  nov. 

About  three  feet  high,  appressed-pubescent;  buds,  young  leaves,  calyx,  and  petals 
rusty -pubescent;  leaves  pinnate;  leaflets  7  to  9,  oblong,  20  to  36  mm.  long,  rounded 
or  broadly  cuneate  at  base,  obtuse,  appendiculate,  glabrous  above,  silvery  and 
appressed-pubescent  beneath;  racemes  about  the  length  of  the  leaves;  flowers 
salmon  or  pink;  banner  orbicular,  obtuse,  sessile,  4  mm.  long;  anthers  with  purple 
connective,  appendiculate;  legume  reflexed,  about  2.5  cm.  long. 

Collected  by  Dr.  Edward  Palmer  at  Ymala,  September  25  to  Octolier  8,  1891  (No. 
1695);  also  a  specimen  (letter  I)  without  number  and  locality,  but  probably  from 
near  the  same  station. 

Leucaena  glabrata  Rose,  sp.  nov. 

A  tree  9  meters  high,  with  large  top  and  a  trunk  3  dm.  in  diameter,  glabrous 
throughout;  leaves  bipinnate  (as  in  the  genus),  rather  large;  pinnae  4  to  7  pairs; 
rachis  bearing  a  large  cup-shaped  gland  between  the  pinnae  of  the  uppermost 
(rarely  the  upjiermost  two)  and  of  the  lowermost  pairs;  leaflets  12  to  16 pairs,  linear, 
10  to  16  mm.  long,  obli<iuc  and  broadly  cuneate  at  base,  acute,  midrib  eccentric, 
placed  above  the  middle;  heads  axillary;  peduncles  12  to  36  mm.  long;  calyx 2  mm. 
long,  truncate  or  with  small  slightly  ciliate  teeth;  petals  4  mm.  long,  linear;  sta- 
mens 10;  ovjiry  glabrous;  legume  15  to  20  cm.  long,  18  mm.  broad,  glabrous  and 
shining,  tapering  at  base  into  the  short  stipe  (12  mm.  long),  rounded  and  with  a 
short  straight  apiculation. 

Colhcted  by  Dr.  Edwanl  Palmer  near  Acapulco,  Mexico,  February,  1895  (No.  368). 

This  spiM'ies  is  nearest  L.  (jlaucGy  but  differs  from  it  in  having  smaller  pubescent 

1  Proc.  Cal.  Acad.  ser.  2,  3:  126. 
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dowers  ami  ovaiiKS,  ns  well  tis  BinaKer,  uairower  pods  witli  »  sbarper  cnrvrd  beak. 
The  (freen  poda  of  tbia  species  nre  ofMn  used  as  food,  ami  are  I'onnd  for  aalu  in  the 
markets  of  Acapalco.    Tbe  tree  is  sometimi's  cultivated,  and  like  some  of  the  otbei 
Hpecies  of  the  genns  is  called  "gaage." 
Iieucaena  mlorocarpa  Ro«e,  sp.  nov. 

A  small  tree  6  meters  hi^b ;  brancbes  glabrous;  pinuao  2  or  3  piiira;  leatletH  3  to  6 
pairs,  l.irge,  elliptical  to  obovate,  somewhat  oliliijue,  2  to  4  cm,  Iodj;,  acute,  rounded 


at  base,  nearly  glabrous;  r.icbis  bearing  a  gland  at  thi 
and  lowermost  pairs  of  pinnae ;  logmiios  small,  7.5  to  12. 
long  including  tho  slender  stipf^  (12  to  18  mm.  loug),  10 
mni.  broa<l,  glabrous. 

Collected  bj  Mr.  T.  S.  Brandegee  at  Miratlnres,  Lower 
fornia,  October  13, 1890  (No.  186). 

Sir.  Branilegeo  sa^s  it  is  found  among  bushes  betwee 
nd  the  sea. 


of  tbe  npiiermost 


iof  «■*■ 


the 


Lyolmls  mexlcana  Rose,  ap.  nov. 

Stems  slender,  3  to  6  dm.  higb,  erect,  more  or  less  lanate, 
especi ally  above,  not  glandular;  leaves  linear,  elongated;  tlo\v- 
ers  upon  elongated  peduncles,  somewhat  noddiug;  calyx  ovoid, 
5  toothed,  S  mm.  long;  sepals  densely  tanntu  on  the  margins; 
petals  5,  8  mm.  loug,  including  tbe  long  narrow  claw,  oblong, 
not  bifid,  sometimes  with  lateral  teeth  ami  then  appearing  some- 
what 3-lobed,  without  crest,  imrplish;  stamenH  10;  Ktyles  5; 
capsale  longer  tlian  the  calyx,  splitting  into  5  valves. 

Collected  by  Mr.  C.  G.  Pringlo  in  tbe  Sierra  de  Ajiisco,  alti- 
tude 3,215  meters,  1896  (No.  6456). 

This  species  much  reaemblcs  Z.  drum  ma  ixlii  in  habit  bnt  has 
different  calyx,  pubescence,  and  petals  and  narrower  leaves. 
Ulmoaa  cqe'^^^  Rose,  sp.  nov.  '""*"  '""/>''•'■  *''"'" 

Stems  ereet,  6  to  il  dm.  high,  without  prickles  and  nearly       piuui.  »cale  i 
glabrous;  leaves  small;  stipules  linear,  small;  petioles  18  to  30 

mm.  long;  pinnae  I  pair;  leaflets  8  to  12  p.iirs,  10  to  16  cm.  long,  oblong,  acntei 
glabroas  on  both  xides  and  siim<!what  glaucous  above,  tho  margin  with  appreased 
hairs;  flowers  in  small  heads,  liluish;  peduncles  2.5  em.  or  less  long,  3  to  4  iuthe 
axils  of  the  leaves;  corolla  4-tootlied;  stamens  J,  with  rather  broad  and  flatteueil 
filaments;  legume  linear,  3.7  cm.  loug,  couatricteil  between  the  see<ls,  long-stipitute, 
acuminate,  glabrous  except  a  few  prickles  along  tho  margins,  3  or  4-seeded. 

Collected  by  Mr.  (.',  'i.  Pringle  on  foot  hills  above  Cuernavaca,  Morelos,  .iltitude 
1,868  meters,  November  IS,  1895  (No.  6200),  and  18.%  (No,  6385), 

This  speeiee  most  resembles  JT.  xanli  Gray,  but  has  glabrous  legumes,  etc. 
Mlmoaalacerata  Rose,  sp  nov.  Figurf.  5. 

A  shrub  15  to  24  dm.  high,  much  branched ;  younger  branches  somewhat  puberu- 
lent;  prickles  infraatipniar,  twinned,  straight  and  stout;  stipules  linear,  small; 
leaves  pubescent;  pinnae  8  to  V2.  12  to  24  mm.  bmg;  leallets  15  to  20,  minute,  linear, 
2inm.  long;  petiolule  bearing  2  small  glands;  pcduncli's  axillary,  2.5  cm.  or  less 
long;  flowers  cipitate ;  stamens  10  (  0 ;  Icgnmo  glabrous,  flattened,  stipitate,  3.7  to 
8.7  cm.  long;  valves  6  mm.  brnad.notarticulnti'il;  margin  of  legume  nearly  as  liroail 
as  valves,  thin  and  uneijnally  cleft  loften  to  the  middle)  into  sharp  s|>iny  teelb. 

Collected  by  Mr.  K.  W.  Nelson  frniu  the  vicinity  of  Piaxtia,  I'uebla,  altitude  1,279 
meters,  November  24,  1894  (No.  2008);  also  by  Mr.  I'rind"  <>n  limestom'  hills  near 
Tehuacan  and  Esperan/a,  altitnde  1,968  uieU^rs,  December  23,  IStt.-.  (No.  6247);  fruit 
also  sent  from  Cuernavaca,  18%  { with  No.  6384 ). 

This  species  is  very  rcmark.ible  on  account  of  the  peculiar  broad  lacerate  margin 
of  the  legume.  Tbe  habit  of  the  plant  is  much  like  tbat  of  .)/.  uranthocaTpa  ISenth. 
It  should  doubtless  be  referred  to  Itio  neclion  Acanlbocarpae. 
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Minkelersia  pauciflora  Rose,  sp.  nov. 

A  vine  12  to  24  dm. high,  pubescent;  leaflets  3,  ovate,  obtuse,  apiculate,  25  to  30 
mDi.  long,  16  to  20  mm.  broad;  lateral  leaflets  more  or  less  oblique,  truncate  at  base, 
dark  green  above,  nearly  glabrate;  stipules  broadly  ovate,  membranaceous ;  racemes 
long-peduncled,  7.5  i<o  15  cm.  long,  few  (4  to  6f)-flowered;  bracts  large,  resembling 
the  stipules,  each  subtending  two  flowers;  bractlets  2,  linear;  calyx  tube  a  little 
over  a  line  high ;  sepals  oblong,  obtuse,  4  mm.  long ;  corolla  12  mm.  long ;  ovary 
straight,  linear,  densely  hairy. 

Collected  by  Mr.  E.  W.  Nelson  18  miles  southwest  of  the  city  of  Oaxaca,  altitude 
2,146  to  2,952  meters,  September  10  to  20,  1894  (No.  1362). 

BUnkeleraia  multiflora  Kose,  sp.  nov. 

Vine,  a  little  pubescent  and  slightly  scabrous;  leaflets  3,  ovate,  acute,  slightly 
pubescent,  rather  strongly  veined,  about  5  cm.  long;  the  lateral  with  mid-vein 
strongly  eccentrics  and  broad  nearly  truncate  base;  terminal  one  nearly  regular  ^vith 
broad  cuneate  base;  petioles  3.7  to  5  cm.  long;  stipules  membranaceous,  broadly 
ovate,  aeute,  10  mm.  long;  stipels  small;  racemes  axillary,  many  flowered  (15  or 
more),  often  20  to  25  cm.  long  when  mature  including  the  slender  peduncle  (7.5  to  10 
cm.);  bracts  conspicuous, of  the  size  and  shape  of  the  stipules,  each  subtending  2 
flowers ;  buds  erect,  flowers  spreading,  aft-er  anthesis  reflexed ;  calyx  tube  almost  4 
mm.  long,  much  shorter  than  the  lobes;  4  lower  sepals  lanceolate,  acute,  6  mm.  long; 
upper  sepal  broader  and  8  mm.  long;  style  hairy  below  the  stigma;  ovary  linear, 
straight,  hairy. 

Collected  by  Mr.  C.  (i.  Pringle,  in  Valley  of  Mexico,  1896  (No.  6471) ;  also  by  Bour- 
geau  at  Pedregal,  ^'alley  of  Mexico,  1865-1866  (No.  576),  and  referred  by  Mr.  Hemsley 
in  the  Biologia  (Vol.  I.  j).  307)  to  **  Phaaeolus  sp." 

This  8])ecies  ditt'ers  from  typical  Minkelersia  only  in  its  numerous  flowers  and 
perhaps  shorter  calyx.  It  dift'ers  from  all  species  of  Phaseolus  in  its  calyx,  but  in 
foliage  more  resembles  that  genus  than  do  the  other  species  of  Minkelersia. 

Two  other  species  of  Minkelersia  have  been  described,  both  of  which  are  rare  in 
herbaria.  M.  galaciioidea  is  only  known  from  the  tyjie  collection  of  Galeotti,  ^vho8e 
specimens  came  from  Oaxaca.  Unfortunately  neither  Pringle  or  Nelson  came  across 
the  plant  in  their  extensive  collecting  in  that  State.  We  have  a  single  specimen  of 
M.  Jnfiora  obtained  by  Mr.  Pringle  in  Chihuahua  in  1887  (No.  1232).  The  only  other 
collection  of  this  species  is  the  type  (Schaff'ner's)  from  the  Valley  of  Mexico. 

Paaaiilora  uelsoni  Master  &  Rose,  sp.  nov.  Plate  X\'II. 

Usually  an  erect  herb,  6  to  15  dm.  high,  glabrous;  tendrils  none  or  sometimes 
present;  leaves  simple,  large,  one-nerved,  glabrous;  blade  ovate,  10  to  12  cm.  long 
7.5  to  10  cm.  wide,  acuminate,  rounded  or  slightly  cordate  at  base,  entire,  smooth; 
petiole  25  to  37  nun.  long,  glabrous  with  4  sessile  obtuse  glands  near  the  top;  stipules 
linear,  acute,  entire.  12  mm.  long;  peduncle  as  long  as  petiole,  solitary  and  axillary; 
bracts  distinct,  very  large,  broadly  ovate,  7.5  cm.  long,  5  cm.  broad,  shortly  acumi- 
nate, 3-nerved,  entire;  sepals  30  mm.  long,  narrowly  oblong,  obtuse,  a])iculate; 
petals  5,  about  the  length  and  shape  of  petals;  crown  timbriate,  about  two-thirds  the 
length  of  petals. 

Collected  by  Mr.  K.  W.  Nelson  near  Tumbala,  State  of  Chiapas,  altitude  1.312  t(» 
1,601»  meters,  October  20,  18iC»  (No.  3325),  and  in  (;uatemala  by  Capt.  .lohn  Donnell 
Smith. 

This  species  belongs  in  section  (iranadiUa  and  is- perhaps  nearest  the  species  //wa- 
zuiniform. 

A  very  remarkable   sjuM-ies    on    account  of  the  enormously  large  bracts.      Much 

resembling  /'.  laurifolia  but  with  larirer  leaves,  more  glands  on  the  petiole,  and  with 

diftereiit  bracts,  crown,  etc. 

ExiM.AN.MioN  OK  PLATK.  — ri-;.  1.  bniurli ;  lig.  2,  leaf  sliowiii;: i:laml.s oil  IM-Iiole :  tig.  r.,  flower.  (Illus- 
tration made  from  Cajit.  John  IVainell  Smith  »*  .siuM-inien  in  Herh.  (lray.> 


Plate  XVII. 


Passiflora  helsoni  r< 


PaendoBmodingiiiii)  multifbliiim  Roue,  sp.  nor,  FiftciiE  0. 

Shnib,  '2,i  tu  6  niotera  liijj;b ;  lenvi-s  cliisterpil  at  tbe  enilii  of  the  young  litituclitfH, 
pinnnte;  leadota  13  to  15  pairs,  1iDea^-lIlIlGeulat)^,g1'tt□1lUte-^ulIK1leIlel].  1*0  lo^iS  mm. 
long,  aaiiminaM,  cTeuat«:  Dowers  in  paiiiclea  dust«red  itt  tkc  lup  ot  the  bruirlici; 
flowei-B  irhite;  aepalsS,  neartf  orbicnlar,  aliuiit  1  mm.  long:  jx'tuUS,  i>blong,  olitmin, 
2.5  mm.  loau,  strongly  veiaeil;  stamens  5,  iihflrt;  stj'lee  3,  short;  IViiJt  strongly 
flattened  iind  wti));ei],  nearly  orbiciilaT,  slightly  broader  than  lijgli  (tS  mm.  hroftd), 
glabrous,  xbining. 

CollectotI  liy  Mr.  K.W.Nelson,  at  Oaxaca  City,  aliituile  6,000  feet,  April  d,  IB95 
(No.  254^1 ;  also  by  Rev.  l.tiuina  ('.  Ijuiith  at  L'auata  de  Ejntia  Nacaltepeu,  Stat«  of 
Oaxai^a.  at2,100muteT8,  June  1,18!I3  (Ko.159}.  Mr.  Nelnnn  atutes  thai,  this Biiecies 
iras  also  seen  along  bis  mate  to  Tflhaantepeu. 

Throe  other  species  are  credited  to  Mosli'o,  twoof  wllicli  were  origiuiilly  iliwuribed 
as  belonging  to  the  Afripim  genus  fhno^i«gi«m,     ICngler,  however,  lia«  rery  pru|iorly 
separated  tbeui.     The  geutis  is  new  to  the  NhIIouhI  HerTiarinni, 
Pteiooarpua  acapulcenaia  Rose.  sp.  uov. 

A  tr«e  7.5  meters  high  with  tnink  iS>  dtn.  iu  diameter;  leaves  large ;  leaflets!) to  13, 
obteng,  :i.7  to  8.T  cm.  long,  glabrous  on  both  aides,  green  and  shining  nliove.  pale 
beoeath,  shortly  a(>itntluat«,  obtuse  at   apex  or  retniw  and  npiciilate; 
llouersln  slender  raeemos;  rachis.  peilieds,  undcnlys  with  ileiue black- 
ish pubescence;  jietals  yellow,  glabToas;  IVuit  broadly  winged,  pnbei- 
nlent,  nearly  orbicnlar,  5'  ciu,  broul,  6,2  cia.  long,  sompwlint  obliqne, 
tiipering  at  baae  into  a  slender  stipe. 
Collected  by  Dr.  Edward  PBlmernBOC At: «lpnloo,N"V6nibcr.]ilSM(No.S3). 
l>r.  I'ainier  reports  that  this  is  a  very  handsome  tree.     It  is  known  to 
name  of  ''drago."    It  is  tierhiips  neurtMl  P. 
drago  L.  but  ililferB  in  the  dense  ptibeiwtiUM 
of  the  iuflore«caDGe,  luge  Oowaiv,  lugw  ami    • 
p(iliirlRalleti.,etf. 
Seduni  tuberculatum  Rubk,  sp.  nor, 

IVn'uiiial ;  Hlems  branching  iind  [i]'rB(nliug 
lit  basi',  flosely  sot  with  auiall  red  liilier- 
ciiIi'n;  leaves  spatnlate,  S  to  V2  mm.  lung, 
obtuse,  ultenmtt,  glabrous;  iuHorescenee  of 
'2  or  3  spreadint:  rnttemes ;  peilicels  very  short 
i>r  wiiiitiug;  t-epals  5.  green,  lineur,  5  mm. 
Icuig;  pctiilM  iiiirrow,  (S  to  H  mm,  long,  white 
with  ;i  green  ridge  on  Ih«  haek :  stamens  10; 
""  "  scales  short,  trunealc;  carpels  5,  nearly  free, 
tipped  wilU  11  Kleiider  style,  iu  fruit  a|>readtDg 
Koeils  oldong,  tuberi'iil.ate-roiighened. 
Itj  niik'.x  southwest  of  the  City  of  l>a\nca,  altitude 
■pteniber  10  t..  20,  ISM  (Mo.  I32;)( ;  also  by  Jlr,  (.'.  C. 
I'riii;;lr  .  Nn..,.  (iiiJT  aiiiHUl  I),  OiiNaea.  ISO. 
Tetrapterys  nelsoiii  IJose.  sji.  nov. 


Cnllerted  by  Mr,  K.  W.  \el-oi 
( )Mx;ir;i,  Mareh  .^i,  W.lo,  altitiiiii'  > 
Tiialiclrum  grandifolium  Kn.«i>. 
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petiolulate,  large,  2.5  to  5  cm.  broad,  nearly  orbicular  in  outline,  not  peltate,  cordate 
at  base,  terminal  ones  sometimes  rounded,  obtusely  3  to  7-lobed ;  glabrous  except  a 
few  stout  bairs  on  tbe  veins  beneath  (as  also  on  the  rachis) ;  inflorescence  polyga- 
mous, 3  to  6  dm.  long,  nearly  naked;  filament  slender,  elongated;  anthers  linear, 
apiculate;  stigma  filiform  6  to  8  mm.  long;  style  persistent,  glabrous;  akenes  flat- 
tened, strongly  nerved. 

Collected  by  Mr.  C.  G.  Pringle  near  Cuernavaca,  1896  (No.  6392). 

l*erhaps  nearest  T.  yrandijiora  Watson. 

Wiaaadula  acuminata  Rose,  sp.  nov. 

Stems  several  feet  high;  leaves  lanceolate,  somewhat  3-lobed,  lateral  lobes  small, 
acute,  middle  lobes  long-acuminate,  12.5  to  15  cm.  long  including  the  petiole  (3.7  to 
5  cm.  long),  deeply  cordate  at  base  with  an  open  sinus,  crenate,  bright  green  and 
somewhat  pubescent  above,  pale  (nearly  white)  and  densely  stellate-pubescent 
beneath;  stipules  tiliform,  deciduous,  lower  flowers  solitary  and  axillary  on  elon- 
gated peduncles  2.5  cm.  long,  upper  ones  in  rather  dense  clusters,  the  peduncles 
much  shorter;  calyx  12  mm.  long,  cleft  below  the  middle;  lobes  5,  ovate,  Idng-acu- 
niiuate;  petals  yellow;  capsule  depressed,  densely  stellate;  carpels  5,  6mm.  long, 
obtuse  but  shortly  apiculate,  one-celled  but  constricted  below;  lower  cavity  one- 
seeded;  upper  cavity  with  two  collateral  seeds;  seeds  smooth. 

Collected  by  Mr.  C.  G.  Pringle  near  Tula,  State  of  Hidalgo,  October  24,  1896  (No. 
6610). 

This  is  near  W.  pringUi^  but  differs  in  the  shape  and  color  of  the  leaves,  its  longer- 
acuminate  sex>als,  smaller  and  less  aristate  carpels,  etc. 
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STUDIES  OF  MEXICAN  AND  CENTRAL  AMERICAN 

PLANTS-NO.  2. 


By  J.  X.  Rose. 


PREFATOEY  NOTE. 

To  the  collections  of  Palmer,  Priugle,  and  l^elson,  upon  which  the 
first  part  of  this  paper  was  chiefly  based,  is  to  be  added  my  own  collec- 
tion made  in  Mexico  in  1897.  This  collection  embraces  2,569  number^ 
(1,200  to  3,768,  inclusive)  and  comes  from  fifteen  States  and  Territories, 
but  chiefly  from  Sinaloa,  Territorio  de  Tepic,  Durango,  Jalisco,  and 
Zacatecas.  I  was  four  months  in  making  this  collection  (June  to  Sep- 
tember), and  I  was  especially  fortunate  in  duplicating  at  the  type  local- 
ities many  species  which  have  only  once  before  been  collected.  This 
was  particularly  true  of  some  of  Palmer's  species  from  Guaymas  and 
La  Paz,  Seemann's  species  from  the  Sierra  Madre,  Hartweg's  species 
from  Bolanos  and  vicinity,  and  Palmer's  and  Pringle's  species  from 
Guadalajara  and  vicinity.  The  collection  is  especially  rich  in  Umbel- 
liferae,  among  which  an  unusual  proportion  are  undescribed;  iii  Agave, 
of  which  genus  it  contains  75  sheets,  while  in  the  National  Herbarium 
there  are  only  38  sheets  from  Mexico ;  and  in  Orchidaceae,  with  67  sheets, 
Gompositae,  with  271  sheets,  and  Quercus,  with  47  sheets. 

Besides  the  herbarium  specimens,  a  very  respectable  collection  of 
roots,  bulbs,  seeds,  etc.,  was  sent  to  the  Botanical  Garden. 

Of  these  the  following  have  flowered  since  arriving  in  Washington: 

Mr,  Rosens  plants  which  have  flowered  in  IVashington. 

^  1       Date  of        Catalogue 

^^"™*^*  ■     floweriug.     i  number. 


Oxali8  ap 

Tradescantia  sp.  nov 

PortttUica  stelli/ormis  DC 


MinkeUrHabi/tora  Uemaley |  Mar.,       1898  !           2696 

Feb.,       1898  1508 

Juue  15, 1898  2761 

June  28, 1898  1848 

I  Aug.  15,1898  i 

July  13,1898  I            2660 

Julv.       189S  2139 


Zephyranthes  sp.  nov 


1494 


Treleasea  tumida  (Lindl.)  Koso 

Iris  sp.  nov 

Cuphea  llavea  Lex Aug.,      1898  i  3767 

ByinenoeaUU  sp Aug.,      1898  |  3768 

Man/reda  sp 

Bidens  palmeri  Watson 


Aug.,       1898  3765 

Oct..         1898  3066 


145 


146 

In  the  preparation  of  this  paper  I  am  especially  indebted  to  Dr.  B.  L, 
Robinson,  curator  of  the  Gray  Herbarium,  for  tbe  loan  of  the  speci- 
mens of  Nissolia,  Waltheria,  and  of  miscellaneous  specimens  in  his 
charge;  to  Mr.  J,  M.  Greenman,  of  tbe  Gray  Herbarium,  for  various 
critical  notes  and  comparison  of  specimens ;  to  Mr,  John  Donnell  Smith, 
of  Baltimore,  for  the  loan  of  his  specimens  of  Waltheria  and  Nissolia; 
to  Mr.  E.  G.  Baker,  of  tbe  British  Museum,  who  has  verified  most  of 
my  identifications  in  the  Malvaceae  and  has  assisted  in  the  preparation 
of  some  of  the  notes  and  technical  descriptions.  Besides  this  assist- 
ance, Mr.  George  E.  Davenport,  of  Medford,  Mass.,  has  kindly  deter- 
mined my  collection  of  ferns.  Mr.  William  R.  Smith,  superintendent 
of  the  Botanic  Garden  at  Washington,  has  courteously  placed  at  my 
disposal  the  valuable  facilities  of  that  institution. 

FEENS    COLLECTED    IN    MEXICO    B7    J.   N.  EOSE    DUEIHG    THE 
MOITTHS  OF  AUGUST  AND  SEPTEMBEE,  1897. 

By  George  E.  Davenport.' 

ACROSTICHUM. 

Acrostichom  conforme  Sw.  Syn.  Fil.  10,  192,  1. 1,  fig,  1,    1806. 

SaDta  Teresa,  Territory  of  Tepic,  August  12  (No.  2215). 

A  smaU  plant  witli  ovate-elliptical  fronds,  apparently  identical  with  A,  ohiuH- 
folium  Brack.  Heller's  No.  2808  in  the  Gray  Herbarium  at  Cambridge,  Liebmann's 
No.  7,  and  Pringle's  No.  4916,  referred  to  this  species,  have  a  more  delicate,  slender 
rootstock,  and  may  be  dift'erent. 

The  species  is  an  extremely  variable  one,  and  some  of  the  smaller  forms  are  diffi- 
cult to  place  without  the  aid  of  a  good  series  of  specimens. 

Acrostichum  pilosum  H.  B.  K. ;  Willd.  Sp.  PI.  5 :  103.    1810. 

Sierra  de  los  Morones,  near  Plateado,  State  of  Zacatecas,  September  1,  1897  (No. 
2728);  also  Sauta  Teresa,  August  12,  1897  (No.  2210). 

The  latter  consists  of  smaller  plants,  quite  ailierent  in  appearance,  but  apparently 
the  same  as  No.  2728;  the  scales  of  the  rootstock,  stipes,  and  cosCie  are  identioal,  as 
is  the  form  of  the  lamina.    The  two  are  not  safely  separable. 

Acrostichum  spathulatum  Bory,  Voy.  Mers  d'Afriq.  1 :  363,  t.  20,  fig.  /.     1804. 

Santa  Teresa,  Territory  of  Tepic,  August  12,  1897  (No.  2202). 

Specimens  all  sterile  and  not  as  iibrillose  as  Pringle's  No.  4964  from  San  Felipe^ 
Oaxaca,  1894,  or  No.  1:606  from  near  Guadalajara,  1889,  but  not  safely  placed  else- 
where. The  specimens  closely  resemble  Bourgeau's  No.  3072  from  Orizaba,  1886,  in  the 
Gray  Herbarium  (Ex.  Paris  Mus.),  labeled  A.jamesoni  Hook.,  but  Hemsley*  refers 
that  to  A.  spathulatitnif  while  Moore  places  it  under  A,  piloaelloides  Presl,  which 
Baker  and  Hemsley  both  give  as  a  synonym  for  spathulatum.  Fournier'  and  F^*, 
however,  retain  Hooker's. ;awe«0Mi,  and  the  former  cites  Bourgeau's  No,  3072.  The 
whole  group  which  is  composed  of  these  small  Acrostichums  seems  to  have  been 
much  confused  or  misunderstood,  as  is  evidenced  by  the  long  list  of  synonyms  in 
Moore's  Index  Filicum,  363,  364,  under  Elaphoglossum. 


•The  bibliography  of  this  paper  has  been  modified  so  as  to  conform  to  the  usage 
of  this  publication.  Mr.  Davenport  has  kindly  consented,  for  the  sake  of  uni- 
formity, to  the  use  of  the  name  Dryopteri.s,  although  he  himself  still  uses  the  name 
Aspidium. 

-Biol.  Centr.  Am.  3:  689.  ^Mex.  Crypt.  68.  ^Acros.  t.  14,fitj.  A. 
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ADIANTUM. 

Adiantnm  patens  Willd.  Sp.  PI.  5 :  439.    1810. 

Foothills,  Sierra  Madre,  near  ColomaS;  State  of  Sinaloa,  July  16  (No.  3250). 

Specimens  somewhat  lax,  bat  with  the  characteristic  reddish,  pubescent  stipes 
and  rachises. 

Adiantum  thalictroides  Willd. ;  ^6e,  9«  M^m.  Foug.  6.    1857. 

Sierra  Madre,  near  Santa  Teresa,  August  12  (No.  2204.) 

From  the  frequency  with  which  this  lovely  Adiantnm  is  turning  up  in  collections 
it  must  be  quite  plentiful.  It  is  certainly  a  very  beautiful  fern,  and  in  some  early 
stages  of  its  development  its  very  symmetrical  involucres  are  made  more  attractive 
by  a  pinkish  coloring  of  the  center. 

The  species  resembles  somewhat  the  more  branching  forms  of  J,  oapillus-veneHa,  but 
may  readily  be  distinguished  by  the  character  of  its  sori.  These  are  remarkably 
uniform  in  size  and  shape,  reniform,  placed  within  the  margin  of  a  deep,  roundish 
sinus,  the  extended  edges  of  which  form  a  semicircle,  with  a  small  eyelet  hole  that  gives 
to  the  whole  frond,  when  held  against  the  light,  the  appearance  of  being  perforated 
all  around  the  margins.-  Hemsley  >  places  this  under  A.  aethiopioum  as  a  synonym, 
but  I  doubt  if  any  well-authenticated  specimens  of  that  species  have  ever  been 
found  in  North  America. 

DRYOPTERIS. 

Dxyopteris  ampla  (Mett. )  Gilbert,  Bull.  Torr.  Club,  25 :  599.  1898.  Aspidium  amplum 
Mett.  Pheg.  &  Asp.  no.  170,  excl.  syn. 

Pedro  Paulo,  Tepic,  August  13  (No.  3327). 

I  am  not  sure  of  this.  The  specimens  consist  of  two  sterile  fronds  only,  but  with  a 
portion  of  the  caudex  showing  an  entangled  mass  of  long,  linear-lanceolate,  silky 
scales  which  envelop  the  base  of  the  stipe,  and  which,  as  well  as  the  fibrillose 
scales  on  the  rachises,  seem  to  make  the  determination  fairly  certain.  They  also 
agree  with  some  fertile  fronds  of  this  species  recently  collected  in  the  valley  of  Cor- 
doba  (December,  1897)  by  C.  Gonzatti  and  V.  Gonzalez.     (No.  594.) 

Dryopteris  contermlna   (Willd.)  Kuntze,  Rev.  Gen.  PI.  2:812.    1891.    Aapidium 
contei-minum  Willd.  Sp.  PI.  5 :  249.     1810. 
Small  plants  from  Pedro  Paulo,  Tepic.    August  12  (No.  3330). 

Dryopteris  martinicensis  (Spreng.)  Kuntze,  Rev.  Gen.  PI.  2 :  812.    1891.    Aspidium 
mariinicense  Spreng.   Anleit.    3 :  133.     1804.     Aspidium  macrophyllum  Sw.  Syn. 
Fil.  43,  239.    1806. 
Near  Colomas,  July  20  (No.  1778).    Young  plants,  but  with  the  usual  character  of 
this  striking  and  unmistakable  species. 

Swartz  cites  Sprengel's  name  as  a  synonym  and  Dr.  Kuntze  takes  it  up  under 
Dryopteris,    Beyond  this  1  fiud  no  evidence  to  show  that  tlio  plants  are  identical. 

Dryopteris  parasitica  (L.)  Kuntze,  Rev.  Gen.  PI.  2 :  811.    1891.     Polypodium  para- 

siiicum  L.  Sp.  PI.  2  :  1090.     1753.     Polypodium  molle  Jacq.  Icon.  Rar.  t.  640.    1781. 

Aspidium  molle  Sw.  Syn.  Fil.  49.     1806.    Aspidium parasiticum  Sw.  1.  c.    Xephro- 

dium  molle  Desv.  Mem.  Soc.  Linn.  6 :  258. 

Pedro  Paulo,  August  3  (Nos.  3325  aud  3326).     Specimens  unusually  fresh,  bright 

green,  and  perfect  in  every  way. 

Linnieus  appears  to  have  fouuded  his  species  ou  the  figure  and  description  of 
Rheede,^  but  neither  his  own  description,  nor  that  of  Rheede,  nor  the  figure,  makes 
it  clear  to  me  that  P. parasiticum  L.  aud  A.  molle  Sw.  are  identical.  Rheede's  figure 
and  description  point  to  a  very  much  larger  plant  in  every  way  than  our  molUj  and 
in  view  of  the  uuceitaiuty  surrounding  Linna»ns's  species  I  think  it  would  be  better 


'  Biol.  Ceutr.  Am.  3 :  607. 

*  Hortus  Indicus  Malabaricns,  35,  U  17,     1703. 
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to  retain  the  name  motley  which  has  not  only  been  established  for  more  than  a  cen- 
tary,  but  \^rhich  has  the  added  merit  of  admirably  expressing  the  special  character 
of  this  fern. 

Dryopteris  patula  (Sw.)  Underw.     Our  Native  Ferns,  ed.  4,117.     1893.    Aspidium 
patulum  Sw.  Vet.  Akad.  Handl.     1817 ;  74. 
Near  Santa  Teresa,  August  12  (No.  2203);  also, same  locality,  August  10  (No.  3415), 
small  form;  and  Ya,Tietj  chaei-ophylloidea  (Moritz)  Baker  from  road  between  Colotlan 
and  Bolanos,  Jalisco,  September  7  to  9  (No.  2837). 

ASPLENIUM. 

Asplenium  monanthemum  Willd.  Sp.  PI.  5 :  322.    1810. 

Near  Santa  Teresa,  August  12  (No.  2209);  also  on  the  Sierra  de  los  Morones,  near 
Plateado,  Zacatecas,  September  1  (No.  2726).     Specimens  monosorous. 

Asplenium  parvulum  Mart.  &,  Gal.  Mem.  Acad.  Brux.  15 :  60,  t,  15,  f.  S,     1842. 

Near  Santa  Teresa,  August  12  (No.  2201).  Plants  small  but  characteristic.  Four- 
nier  refers  this  to  A.  resiliena  Kuntze,  and  Baker,  in  the  Synopsis  Filicum,  placed  it 
nnder  A.  trilohum  Cav.,  while  Hemsley  '  gives  it  as  a  synonym  for  A,  irichamanes  L. 
Its  affinity,  however,  is  more  nearly  to  A.  ebenenm  Ait.  nnder  which  Hooker  placed 
it  as  a  variety  (var.  minor),  but  it  has  so  many  distinctive  characters  that  I  think 
Professor  Eaton  was  right  in  maintaining  Martens  aud  Galeotti's  name,  a  position 
which  Mr.  Baker  himself  has  more  recently  taken  in  his  **  Summary  of  New  Ferns," 
Annals  of  Botany,  vol.  6. 

CHEILANTHES. 

Cheilanthes  aurantiaca  Moore,  Synopsis,  38 ;  Index  Fil.  235.     C.  ochracea  Hook.     Sp. 
Fil.2:114.     1858. 
Near  Santa  Teresa,  August  7  (No.  3427).    Not  seen  in  collections  very  often  and 
apparently  not  a  very  common  fern.     Fournier  places  it  in  F^e's  Aleuritopteris  as 
A,  lutea;    Pteris  hiiea  Cav.',  /*(m»  attraniiaca  Cav.  Praelect.    266.     1801. 

CheUanthes  lendigera  Sw.  Syn.  Fil.  128.     1806. 
Mountains  west  of  Bolafios,  September  16  (No.  3717). 

CYSTOPTERIS. 

Cystopteris  fragilis  (L.)  Bernh.  Schrad.  Neues  Journ.  Bot.  1,  pt.  2:26,  t.  2, fig.  9  (or 
7f).     1806.     Pohjpodinm  frafjiU  L.  Sp.  PI.  2:  1091.     1753. 
Santa  Teresa.  August  12  (Nos.  2206,  2207) ;  well-developed  plants  of  the  common 
form. 

NOTHOLAENA. 

Notholaena  ferruginea  Desv.  Journ.  Bot.  Appl.  1 :  92.     1813. 

Near  Plateado,  Zacatecas,  September  4  (No.  2747);  specimens  unusually  line. 

Kotholaena  nivea  Desv.  Journ.  Bot.  Appl.  1 :  93.     1813. 

Sierra  Madre  west  of  Bol.ifios,  Jalisco,  September  16  (No.  3715);  specimens  large 
and  fine.  Near  Plateado,  Zacatecas,  September  4  (No.  3740);  smaller  plants  near 
variety  dealbata  Davenport. 

Kotholaena  schaffneri  mezicana  Davenport,  Gard.  and  For.  4:  519.  1891. 

Near  Monte  Escobedo,  Zacatecas,  August  17  (No.  2262);  also  Bolafios,  Jalisco, 
September  10  to  19  (No,  2910). 

The  species  was  originally  described  by  Fournier,-  from  specimens  collected  in  the 
mountains  of  San  Miguel,  September,  1876,  by  Schatlner.  In  June,  1890,  Mr.  G.  C. 
Nealley  collected  in  western  Texas  a  few  specimens  of  a  fern  which  Mr.  Henry  E. 


» Biol.  (  entr.  Am.  3 :  610.  2  iJnH.  Rot.  Soc.  de  France,  27 :  328. 
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Seaton  pnblished  aud  described  in  ContribatioDS  from  the  United  States  National 
Herbarium'  as  Notholaena  nealleyif  and  in  February,  1891, 1  published  in  the  Botan- 
ical Gazette  some  observations  on  the  same  in  comparison  with  Pringle's  No.  1864, 
from  near  Guadalajara,  Mexico,  1888,  in  which  I  referred  the  latter  to  N.  nealleyi  as 
variety  mexicana.  Subsequently  Dr.  Underwood  established  the  identity  of  Nealley's 
plant  with  Schaffner's,  and  the  above  result  wns  published  m  my  notes  on  Pringle's 
ferns  in  Garden  and  Forest.^  I  am  not  sure  now  that  it  is  best  to  maintain  the 
variety,  although  the  characters  which  I  pointed  out  in  the  Botanical  Gazette  seem- 
ingly continue  to  hold  good,  and  the  specimens  which  Dr.  Rose  has  collected  are 
fine  examples  of  the  form. 

Notholaena  sinuata  Kaulf.  Enum.  135.    1824. 
On  the  road  between  Colotlan  and  Bolailos,  Jalisco,  September  7  to  9  (No.  2824). 

PELLAEA. 

Pellaea  angustifolia  (H.  B.  K.)  Baker,  Syn.  Fil.  150.  1868.  dUosorue  anguetifolius 
Presl,  Tent.  Pterid.  152.  1836.  Cheilanthes  angustifolia  H,  B.  K.  Nov.  Gen.  et 
Sp.l:21.    1815. 

Near  Santa  Teresa,  August  12  (No.  3416);  Dolores,  August  6  (No.  3366).  Bits  in 
envelope  are  part  this,  and  part  No.  1808  {P.rigida).  Above  Colomas,  foothills  of 
Sierra  Madre,  State  of  Sinaloa,  July  19,  form  approaching  variety  cuneata  Baker 
(Cheilanthes  cuneata  Link)  (No.  1809,  a  and  b).  Also  Santa  Teresa,  August  12  (No. 
2211  in  part,  and  in  part  specimens  by  me  marked  a,  b,  and  c),  the  form  P.  marginata- 
pyramidalis  Baker. 

The  series  shows  much  variation  and  is  an  unusually  interesting  one. 

Pellaea  cordata  (Cav.)  J.  Smith,  Cat.  Kew  Ferns,  4.  1845.  Pteria  cordata  Cav. 
Prael.  1801:  No.  662.     1801.    AUosorus  eordaius  Presl,  Tent.  Pterid.  153.    1836. 

Near  Plateado,  Zacatecas,  September  4  (No.  2795). 

The  specimens  show  considerable  variation  in  the  shape  of  the  pinnules,  some  of 
the  younger  ones  being  distinctly  cordate,  aud  older  ones  more  like  variety  sagitiata. 

Pellaea  marginata  Baker,  Syn.  Fil.  151.     1868. 

Santa  Teresa,  August  12  (No.  2208).  Fronds  somewhat  deltoid  in  outline,  and  near 
normal  forms  of  the  species.  Also  between  Dolores  and  Santa  Gertrudis,  Tepic, 
August  7  (No.  3373).  Plants  very  tall,  approaching  and  perhaps  best  called  variety 
pyramidalis  (Cheilanthes  pyramidalis  F^e),  but  not  pendent  as  is  usual  in  that  form. 
The  specimens  are  elegant  and  so  different  in  appearance  from  usual  forms  as  almost 
to  suggest  a  new  species. 

Pellaea  rigida  (Sw.)  Hook.  Sp.  Fil.  2:  144.     1858.    Pteris  rigida  Sw.  Syn.  Fil.  104. 
1806. 
Foothills,  Sierra  Madre,  above  Colomas,  Sinaloa,  July  19  (No.  1808).     Small  plants 
and  very  pubescent.    A  i>art  of  this  in  envelope  with  No.  3416. 

Pellaea  seemanni  Hook.  Sp.  Fil.  2 :  141, 1 117  B.    1858. 

Bet  ween'  San  Blascito  and  Aguacata,  Tepic,  August  5  (No.  3346).  Dr.  Rose's 
specimens  are  characteristic  of  this  very  distinct  species  (so  admirably  represented 
by  Hooker's  figure)  and  strengthen  a  suspicion  which  I  have  long  held,  that  two 
distinct  species  have  been  referred  to  this  name  in  our  herbaria. 

Pellaea  ternifolia  (Cav.)  F6e,  Gen.  Fil.  129.  1850-52.     Pteris  ternifolia  Cav.  Praelect. 
1801:  No.  657.     1801. 
Near  Plateado,  September  4  (No.  2792);  also  near  Santa  Teresa,  August  10  (No. 
3403).     Specimens  all  good,  but  the  latter  especially  fine. 


» Vol.  1,  p.  61.  2  Vol.  4,  p.  519. 


150 

PHBGOPTERIS. 

Pbegopteris  rudis  Mett.  Fil.  Hort.  Lips.    83.     1856. 
Near  Santa  Teresa,  August  12  (No.  2213). 

POLYPODIUM. 

Polypodium  angustifolium  Sw.  Fl.  Ind.  Occ.  3 :  1627.    1806. 

Foothills  Sierra  Madre,  Sinaloa,  near  Colomas,  July  16  (No.  1691);  also  between 
Dolores  and  Santa  Gertrudis,  Tepic,  August  7  (No.  2059).  Sori  irregularly  uuiserial. 
but  lamina  ))road  enough  (i  to  |  inch)  for  type. 

Polypodium  aureum  L.  Sp.  PI.  2 ;  1087.    1753. 

Sierra  Madre,  west  of  Bolaflos,  Jalisco,  September  15  to  17  (No.  2968).  Small 
plantH,  scarcely,  or  very  slightly,  glaucouH  beneath,  one  young  state  three-lobed  and 
fertile.  Probably  Fde's  ChrysopUris  trilobata  mentioned'  as  a  dwarf  form  with  three 
lobes  was  founded  on.some  such  specimen.  The  specimens  show  free  veinlets  within 
the  areola)  and  must  be  considered  as  young  plants  of  the  species.  With  this  is  another 
sheet,  not  numbered  (stamped)  and  without  special  data,  but  ticketed  ''No.  5c  from 
Oiiauuato,  A.  Dugos."  It  contains  a  single  frond  about  10  inches  tall  with  a  terminal 
lobe  and  five  pairs  of  lateral  ones,  glaucous  beneath  and  without  free  veinlets.  The 
specimen,  therefore,  is  the  variety  areolatum  (H.  B.  K.)  Baker.  But  a  variety  based 
on  such  unsubstantial  differences  is  scarcely  worth  maintaining. 

Polypodium  furfuraceum  Schlecht.  Linnaea,  5 :  607.    1830. 

Between  Kosario  and  Colomas,  July  13  (No.  1642). 

This  iH  one  of  tlio  most  interesting  Polypodiums  that  I  know  of,  on  account  of  the 
singularly  beautiful  and  varied  scales  with  which  the  fronds  are  everywhere  clothed. 
P.  skinneri  Hook,  resembles  it  very  much,  but  is  less  densely  clothed  with  scales,  and 
has  a  system  of  free  veinlets,  while  those  of  the  present  species  are  forked. 

Polypodium  lanceolatum  L.  Sp.  PI.  2 :  1082.    1753. 

Near  Colotlan,  Augast  29  (No.  3609).  Weather-beaten,  shrunken,  small  fronds, 
but  characteristic  of  this  species.  Also  west  of  BolaQos,  September  16  (No.  3716), 
small  plants,  some  fronds  lobing  slightly. 

Polypodium  pectinatum  L.  Sp.  PI.  2 :  1085.     1753.    Non  herb.,  neo  anct. 

Foothills  Sierra  Madre,  near  Colomas,  Sinaloa,  July  18  (No.  3201). 

I  place  the  specimens  here  on  account  of  the  villous  stipe  and  rachises,  but  the 
plants  arc  small  and  might  pass  for  P.  elasticum  Rich.,  a  species  doubtfully  distinct. 
Both  have  forked  venation,  with  the  lower  pinnie  reduced,  the  other  characters 
being  equally  variable  in  both  species,  which  appear  to  differ  only  in  size. 

Polypodium  subpetiolatum  Hook,  in  Benth.  PI.  liartw.  54.    1840. 
Near  Santa  Teresa,  August  12  (No.  2205). 

Polypodium  thysanolepis  A.  Br.;  Klotzsoh,  Linnaea,  20:  392.    1847. 

West  of  Bolanos,  September  16  (No.  3710) ;  Sierra  Madre,  Zaoatecas,  August  18 
(No.  231H>)— all  very  small,  young  plants.  Also  near  Plateado,  September  4 (No.  2797), 
plants  more  aiature. 

PTEBIS. 

Pteris  aquilina  lanuginosa  (Bory)  Hook.  Sp.  Fil.  2:196.     1858.     Pteris  lanHgino8a 
Bory  ;  Willd.  Sp.  PI,  5 :  403.     1810. 
Near  Santii  Teresa,  August  12  (No.  2212). 

WOODSIA. 

\yoodBia  mexicana  Fee.  7"  Mem,  66,  «.  26,jiy8,  3-<i.    1854-1857. 

West  of  Bolafto8,  September  16  (No.  3719) ;  specimens  narrow  and  slender.  Also  a 
larger  form  tVom  near  Plateado,  Zacateoas,  September  4  (No.  2796V 
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Fournier  cites  Robert  Brown  >  for  this  species  and  gives  it  as  a  synonym  for  W, 
mollis  J.  Smith,  as  does  Hemsley-  also;  but  the  very  marked  difference  in  the  struc- 
ture of  the  involucres  is  of  itself  asufliciently  good  character  to  separate  the  two — 
W,  mexicana  and  W.  mollis— absolutely . 

WOODWARDIA. 

Woodwardia  radicans  J.  E.  Smith,  Mem*.  Acad.  Tor.  5 :  412.     1793. 

Near  Santa  Teresa,  August  12  (No.  2214).  The  American  forms  of  this  species  have 
been  considered  as  distinct  species,  or  at  least  as  varietal,  but  there  appears  to  be 
no  really  good  reason  for  separating  them  from  the  European. 

A  PEOPOSED  EEAEEANGEMEBT  OF  THE  SUBOEDEE  AGAVEAE. 

The  accepted  distinctions  separating  Agave  and  its  allies  are  not 
altogether  satisfactory. 

I  am  led  to  propose  the  following  arrangement  after  a  study  extend- 
ing over  several  years.  Besides  the  National  Herbarium,  I  have  had 
almost  daily  access  to  the  rich  collections  of  the  Washington  Botanical 
Garden,  as  well  as  four  months'  study  in  Mexico,  where  I  had  an  oppor- 
tunity  of  seeing  thousands  of  these  plants  growing  under  their  natural 
conditions.  In  this  connection  I  ought  to  state  that  I  brought  back  98 
specimens  for  the  herbarium  and  40  living  jjlants,  more  than  half  of 
the  species  represented  by  the  latter  being  new  to  cultivation.  In 
Mexico  I  had  great  difficulty  in  determining  the  genus  to  which  a  num- 
ber of  my  plants  of  this  group  belonged.  For  instance,  I  found  that 
Polianthes  was  said  to  have  a  "  lax  simple  spike,"  Prochnyanthes  a 
'*lax  raceme,''  and  Bravoa  an  'inflorescence  laxly  spicate  or  racemose." 
Prochnyanthes  was  found,  however,  with  nearly  sessile  flowers,  while 
Polianthes  has  often  shortly  pediceled  flowers  or  even  a  paniculate 
inflorescence.  In  fact,  there  is  no  dift'erence  in  the  inflorescence  of 
these  three  genera;  the  roots,  stems,  leaves,  are  also  all  on  the  same 
plan,  and  the  habit  and  habitat  are  similar.  The  only  grounds  for 
generic  separation  lie  in  the  perianth,  and  I  have  sometimes  felt  that 
these  were  not  sufficient.  Indeed,  any  such  distinction  seems  to  break 
down  between  the  first  and  last.  The  close  relationship  of  these  three 
genera  has  been  observed  by  others,  '  Mr.  Baker  arranged  them  one 
after  the  other,  although  he  has  not  brought  out  clearly  the  real  differ- 
ence that  exists  between  them,  and  places  Prochnyanthes  between 
Polianthes  and  Bravoa.  It  must  be  remembered,  however,  that  most 
of  the  species  have  heretofore  been  known  only  from  single  specimens. 
The  point  at  which  my  results  seem  to  differ  most  from  those  of  others 
is  in  the  placing  of  the  herbaceous  species  of  Agave  nearer  the  above 
than  to  Agave  proper.  It  is  remarkable  that  the  herbaceous  Agaves 
have  not  been  united  into*  an  independent  genus  before. 

It  is  true  that  single  species,  four  in  all,  have  been  made  the  types 
of  as  many  distinct  genera,  but  the  peculiar  and  uniform  group  com- 
posed of  some  15  species  has  not  been  segregated.    The  relationships 
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of  tliene  tiitecAen,  however,  have  not  been  anobserved.^  Some  Manfredas 
(at  U^aiit  one;  have  been  described  as  Polianthes,  and  two  Agaves 
(^  Manfreda)  have  been  called  A,  poUanthoides.  Baker  has  also  called 
attention  to  their  close  relationship  with  Polianthes  and  Bravoa.  I 
tind  that,  ext^ept  in  the  ilowers,  these  herbaceoas  Agaves  have  all  their 
relation sliipH  with  Polianthes  and  its  allies,  which  they  resemble, 
namely,  in  their  herbaceoas  habit,  their  balbose  base  appearing  an- 
nually from  thickened  rootstocks,  their  short-lived  leaves,  and  their 
iiiHoreHC<5n<5e.  They  differ  from  Polianthes  in  having  their  flowers  soli- 
tary insteail  of  in  twos,  bat  in  this  respect  they  agree  with  one  or  two 
reput<*d  Ape<;ies  of  Jiravoa  {B,  singuli flora  and  B.  densiflora).  I  have 
stu(lie<l  M(5edlings  of  only  one  species,  bat  have  no  doabt  that  the 
development  of  all  is  similar.  In  the  species  stadied  a  trae  balb  was 
formed  the  first  year.  In  the  case  of  several  species  which  I  collected 
in  Mexico  I  found  that  the  flowering  stalks  came  from  balbs  crowning 
short  rootHto<;ks.  In  the  case  of  Agave  a  true  caadex  is  developed 
the  ilrst  year,  which  persists  throughout  the  life  of  the  plant. 

Unfortunately  little  attention  has  been  paid  by  collectors  to  those 
parts  of  tlie  ])lant  which  grow  beneath  the  surface  of  the  ground,  and 
as  a  result  many  erroneous  statements  have  crept  into  print.  For 
instaiH'^e,  in  the  original  description  of  Prochnyanthes  it  is  stated  that 
it  has  a  "  short,  thick,  erect  bract-covered  caudex,"  and  in  another  part 
of  the  same  description  it  is  said  to  have  a  *^  short  caudex  covered 
with  broad  clasping  leaves,"  while  Bravoa  is  said  to  have  the  ^^root- 
stock  tuberous"  and  some  species  to  have  the  'Hubers  oblong,  with 
tuni<'H  slitting  into  flne  libers  at  the  top,"  etc. 

In  Mexico,  where  1  examined  many  specimens,  I  found  practically 
the  sauie  structure  in  the  gi'ound  parts  of  Bravoa,  Prochnyanthes, 
Polianthes,  and  Agave  §  Manfreda.  A  description  of  Prochnyanthes 
is  a  des(Tiption  of  all  the  others  except  in  some  minor  details.  In  this 
genus  1  found: 

(I)  That  the  ix>otstock  is  small  and  covered  with  small  bracts.  (In 
some  sptM'ies  of  Agave  this  rootstock  becomes  of  great  size,  and  it  is 
that  which  Annishos  much  of  the  amole  of  the  Mexicans.) 

()1)  That  t\x)m  the  rootstock  descend  a  numl>er  of  spindle-shaped 
fleshy  iHvots. 

[l^)  That  the  rtH>tsto<»k  is  crowned  by  a  well-developed  tuber  with 
regularly  concentric  layers,  and  the  top  of  the  tuber  crowned  with  a 
cluster  of  tllH»i*s,  which  are  the  remains  of  the  old  leaves. 


'  lUrtwt«x;  V  I'riins.  Hort.  Si>o.  3: 117, 1848)  speaks  of  one  of  these  plants  as  follows: 
**Tho  {(t^ip  p1.*iut,  A^avt  .'iti/HtNdHii,  was  found  th^o^ying  up  its  flower  stem  hke  a 
tuUer\>»t\  to  which,  in  fact,  it  bears  much  n>8emblance." 
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The  following  table  shows   the   more  recent   treatments  of  this 
subfamily: 

Various  arrangements  of  Agaveae, 


Bentham  and  Hooker, 
1883. 

Pax  in  Eneler  and  Prantl, 
1887. 

Baker.  1888. 

Proposed  arrangement, 
1899. 

Polianthes. 
Bravoa. 

Beschomeria 

Bravoa. 
Polianthea. 

Beschomeria ........ 

Polianthes. 

ProchnyantbeH  (1887) . . . 
Bravoa. 

Beschomeria. 
Doryanthes. 

f  Affave .................. 

ProchnyaDthes. 
fPolianthes. 
[Bravoa. 

Pseadobravoa  (below). 
[Manfreda  (1866). 

Alibertia  (1882). 

LeiehUinia  (1893). 

Delphinoa  (1897). 

Agave. 
Farcraea. 

Asrave  ................. 

Airave .............. 

Farcraea 

Furoraea 

\^Mar\freda. 
Farcraea 

Dorvanthes 

T^orvanthes  .r 

Beschomeria. 
Doryanthes. 

In  the  accompanying  key  Purcraea,  Beschomeria,  and  Doryanthes 
are  omitted,  as  it  is  my  desire  hete  to  bring  oat  the  difference  between 
Manfreda  and  its  allies. 

KEY  TO   MANFREDA   AND   RELATED   GENERA. 

A.  Plantlets  forming  the  first  year  true  bulbs;  plants  appearing  annually  from  bulbs  tchich 

crown  more  or  less  thickened  rootstocks;  dying  down  annually  ;  leaves  comparatively 
thin,  neither  spine-edgednor  spine-pointed  ;  inflorescence  a  simple  lax  raceme  or  spike ; 
flowenng  annually. 

B.  Flowers  normally  in  pairs  ;  perianth  always  curved;  filaments  equal,  not  folded  in  the 

bud :  anthers  included. 

C.  Perianth  not  abruptly  curved  or  dilated  at  the  middle ;  stamens  inserted  far  above  the 

curve  in  the  perianth  tube  {with  some  exceptions)  ;  filaments  mostly  very  short;  ovary 
usually  free  at  the  apex. 

Polianthes  L.  Bravoa  Llav.  &,  Lex. 

CC.  Perianth  abruptly  dilated  and  curved  at  the  middle  ;  stamens  inserted  below  the  curve 

in  the  perianth  tube ;  filaments  longer  than  in  the  last. 

Prochnyanthes  Wats. 

Hardly  to  be  distiDguisbed  from  Polianthes  except  in  the  perianth. 

BB.  Flowers  (normal)  always  solitary;  stamens  folded  in  the  bud. 

D.  Stamens  included;  inflorescence  dense. 

Pseudobravoa< Bravoa  in  small  part). 

DD.  Stamens  exserted;  inflorcficence  open. 

Manfreda  Salisb.  emended  (Agave  $  Manfreda). 

a.  Perianth  straight. 

Subgenus  Eumanfreda. 

b.  Perianth  sirangly  curved. 

Subgenus  Pseudomanfrkda, 
22114 L» 
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A  A.  Plantleta  forming  the  first  year  a  distinct  caudex;  plants  persisting  from  year  to  year 
and  having  a  more  or  less  distinct  stem ;  leaves  persisting  for  several,  often  many^ 
years,  usually  thick,  fleshy,  spiny-edged,  the  spines  pointed;  inflorescence  eithena 
detise  cylindrical  spike  with  flowers  normally  in  ttoos  or  a  large  panicle  with  can- 
delahra-like  branches;  flowering  usually  after  a  long  intein^al  of  growth,  some- 
times hut  once,  in  other  species  occasionally,  in  one  annuMy ;  perianth  tube 
straight;  stamens  folded  in  bud. 

Agave  (for  the  most  part). 

The  genera  as  here  received  may  be  noted  as  follows: 


ITiG.  7. — Flowers  of  Polianthe*  tuberota^  natural 


Bize. 


1753. 


Fio.  8.— Flowers  of  Polianthet  sp., 
natural  size. 

Figures  7  to  9. 


PoUanthes  L.  Sp.  PI.  1 :  316. 
Type,  P.  tuberosa  L. 

P.  tuberosa  has  been  cultivated  for  four  hundred  years,  and  the  real  home  of  the 

species  is  unknown.  It  has  been  assigned  both 
to  Asia  and  America.  Linnaeus  says,  in  Species 
Plantarum,  **  Habitat  in  India.''  Its  allies  are 
mostly  Mexican,  although  it  does  not  seem  to 
have  had  its  origin  in  any  of  the  wild  species 
known  to  me.  It  has  also  been  reported  from 
the  higher  Andes  of  South  America.  To  PoU- 
anthes I  would  refer 

Bravoa  Llav.  &  Lex.  (for  most  part)  Nov. 
Veg.  Deac.  fasc.  1 :  6.    1824. 

Figure  10. 
Type  of  the  genus,  Bravoa 
geminiflora  Lex.  in  Llav.  & 
Lex.,  1.  c. 

Bravoa  geminiflora  is  qu  ite 
unlike  P.  tuberosa  in  its 
short,  red,  cylindrical  peri- 
anth tube,  and  were  these 
species  the  only  representa- 
tives of  these  genera  the 
two  might  be  kept  distinct. 
Taking  into  consideration 
other  species,  however,  I 
can  not  lind  any  character 
or  group  of  characters  by 
which  tliey  vnu  bo  distingiiislied.  The  best  diameter  which  I  fin<i  to  separate  the 
several  species  of  this  group  is  the  ilegree  of  elongation  and  the  nuinner  of  the  bend- 


FlG.  9.— Flowers  of  Polianthes  sp.,  nat- 
ural size. 


FiQ.  10.— Flowers  of 
Bravoa  geminijlorat 
natural  size. 


Plate  XVIII. 
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ing  of  the  tnbe,  but  this  throws  P.  tuberota  and  B.  geminifiota  into  the  aamo  subgroup. 

Ab  I  DiiderBtand  the  genos,  it  is  composed  of  9  or  10  speoiea. 

Ptoohnyantbea  Wats.  Proc.  Ani.  Acad.  22 :  457.     18ST.  FiGUitii  11. 

Type  of  Kenns,  P.  vindetcene  Wats.,  1.  c. 

This  geoiiB  was  established  by  Dr.  Serano  Watson  in  1887  iipoD  plants  brought 
back  by  Dr.  Edward  Palmer  from  near  Gnadal^ara.    The  species  bos  been  uop- 


— Flowor  of  llat\ftiia  nrjTinii 


FiQ.  11. — Flowen  of  pTodmj/antlui  mrHaetni, 

posed  to  be  known  only  from  tbisregion.  I  found 
it  to  be  very  common,  however,  in  tbe  Sierra 
Mad  re,  and  specioieiis  were 
brought  back  from  tlie  Terri- 
torio  de  Tnpic  and  the  States 
of  Durango,  Zacatecas,  .and 
Jalisco.      These     specimens 

show  eonsiderablo  depnrtnrea  from  the  type,  but  I  have  been  com- 
pelled to  conHider  them  all  iih  forma  of  a  widely  varying  species. 
Living  specimunn  were  brought  home,  and  thettii  ute  the  first 
which  have  been  re|>orted  in  cultivation. 

Fseudobiavoa  Rose,  gen.  nov.  Plate  XVIII. 

Type,  firoPoaiiMiti^OJ-aRobinsondt  Femald,  Proc.  Am.Aoad.  30: 
122.     1894. 

The  geiiuK  dilfcrs  from  Hravoa  and  Polianthea  in  its  short,  dense 
spiko  of  flowers,  which  are  solitary  in  the  axUs  of  long-attenuate 
briictH.     The  dowers  are  yellow,  very  long  funnel  form,  at  first 
erect,  boconjing  soniewbat  curved,  but   never   abruptly  bent  ot 
abruptly  dilat«<l.    Stamens  inserted  high  up  iu 
thetube;  anthers  included.  Low,  nearly  aoaules- 
cent  plants  with  loosely  coated  bulbs,  the  root* 
stocks  v(!ry  wuiall  or  wanting.    The  only  species 
Fio.  i3.-M»oft«l»     is  Pwadobrai-oa  drntiflora  (Robinson  &  Fernald). 
««dlini,  nMur.l     jjanfreda   Salisb.   Gen.   PI.   Fragm.  78.     1866. 
""■  FlUUUKS  13  TO  U. 

Type  of  the  genus,  Man/reila  rirginica  (L.)  Salisb.  I,  c.     ^aare     „         _.,     ,    . 
virginica  L.  Sp.  PI.  1 :  323,      1753,  i",,^;    ^^„"ec" 

This  genus  was  established  by  Satisbury  in  1866,  but  has  never        ilon— sculo  of  a. 
come  into  use.    There  has  been,  however,  a  quite  gi^neral  agree- 
ment that  these  species  form  a  very  iiniigue  Kection  of  Agave.     Huker  says,  in  speak- 
ing of  Manfreila:  "These  form  a  vary  iliHlinct  group,  wi.rthy,  1  think,  nf  separation 


into  ft  aubgenui,  in  vbirh  habit  and  leaf 
characters  and  Khortjife  daration  mn  par- 
allel with  a  nell- marked  diatinotive  type 
of  iDflurBBcenoe."  It  may  be  qnestioned 
whether  theae  charaotera  may  not  prop- 
erly be  con  a  iilered  generic.  Tbereare  cer- 
tainly no  eijnalif  good  groaads  for  keep- 
ing Bravoa  or  ProchuyaDtbeB  tVom  Poli- 
anthea.  Added  to  theaecharacteraare  the 
peculiar  rootatook  and  bnlb  of  Poliautbea 
and  ita  alliea. 

Baker  recognizea  12  apeoiea  in  Agave  ^ 
UaDfcoda,bnttbisniimbervillbedoabled 
wben  Metico  has  been  better  explored. 
Agave  L.  Sp.  PI.  1 :  323.    1753. 

FlOURBB  15,  16. 

Type,  A.  am«riM)ia  L.,  1.  c. 

LinnienB  gave  four  epeciea  of  Agave  in 
the  flrsteditlon  of  the  Speciea  Flantamin, 
of  which  two  are  hereof  interest,  viz,  A. 
americana  and  A.  vtr^nica.  The  former 
ia  to  be  taken  aa  the  type  of  the  genns. 
LinnieuB  aaya;   "Habitat  America  cali- 

Known  speciee  more  than  100. 

The  following  other  genera  have 
been  taken  oat  of  Agave,  but  ap- 
pear to  be  identical  with  Manfreda: 

Alibkrtia  Marion,  Rev.  Hort.  Boaob. 
Bhftne,  November,  1882. 

Type,  A.  tnlcrmidia  Marian,  1.  c. 

Thia  ia  also  Agave  aXibtrtii  Baker,  Qard, 
Chron.N.S.  19:176.     1883. 

Lkiceitlinia  Ross,Deleot.  Sem.Panonn. 
4g.     Itt93. 

Type,  Agave  protuberane  Engaltn.  In 
Baker,  Handbook  AniaryU.     197.     1688: 

We  have  a  duplicate  in  the  National 
Herbarium.  Tbia  form,  of  conrae,  should 
vomeout  of  Agave ;  butlsbouldnotaepa- 
tate  it  f^m  Manfreda,  for  I  do  not  con- 
eidi'r  the  slight  projection  of  the  ovary 
into  the  perianth  tnbe  of  anfflcient  im- 
portance to  base  a  genna  npon.  Thia 
obaracler  is  of  no  value  in  Poliantfaea. 
Other  apecies  uf 
Manfreda  prob- 
ably poaaeea  the 
same  otuuarter. 
Thefinitof  .'l^ra 
maenlota  has  a 
slender  benk,  bat 
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Delphinoa  Ro88,  Boll.  R.  Orto  Bot.  Palerm.  1 :  117.    1897. 
Type,  D,  gracillima  Ross,  1.  c. 

This  is  also  Agave  potasina  Robinson  &  Greenman,  Proc.  Am.  Acad.   29 :  393.    1894. 
The  aboye  genus  was  described  as  having  the  lower  flowers  in  pairs  while  the 
apx>er  ones  are  solitary. 

STH0P8IS  OF  THE  VOETH  AMERICAN  SPECIES  OF  NISSOLIA. 

Tlie  genas  Nissolia  was  established  by  Jacqaiu  iu  1760  (Enum.  PI. 
Carib.  7). 

In  1825  A.  De  Oandolle  (Prodr.  2 :  257  to  259)  monographed  the  genus, 
describing  seventeen  species.  Of  these,  however,  only  three  belonged 
to  the  genus  Nissolia  proper,  viz,  N.fruticosa^  N,  hirsutaj  and  N.  race- 
mosaj  the  latter  two  being  there  described  for  the  first  time. 

In  1859  G.  Bentham  (in  Mart.  Fl.  Bras.  15,  pt  1,  pp.  76,  77)  reduced 
these  three  to  Jacquin's  original  N./rutieosa,  and  in  addition  described 
the  species  N.  platycarpa. 

Previously  to  Bentham,  Dr.  Gray  (in  1852)  and  Dr.  Torrey  (in  1859) 
had  each  described  a  species  under  Chaetocalyx. 

In  1861  (Journ.  Linn.  Soc.  5:25,  26)  Dr.  Gray  transferred  these  two 
species  to  Nissolia,  recognizing  four  in  all,  viz,  N./ruticosaj  N.  plaiy- 
carpay  N.  toislizenij  and  N.  schottii. 

Iu  the  Biologla  Gentrali- Americana  Mr.  Hemsley  lists  five  species, 
one  being  without  specific  name,  and  the  specific  name  hirsuta  being 
twice  used  on  different  authority.  On  the  same  page  N.  schottii  and 
N.  wislizeni  are  retained  in  Chaetocalyx. 

Later,  Watson  described  two  additional  species  from  Mexico,  viz, 
N.platycalyx  and  N,  con/ertiflora.  All  the  above  species  except  N.  race- 
mosa  have  been  reported  from  Mexico.  N,  hirsutay  which  was  suppressed 
by  both  Bentham  and  Gray,  appears  to  be  distinct  from  N.fruticosay 
to  which  they  referred  it  The  type  came  from  Guanajuato,  Mexico, 
and  I  have  recently  had  specimens  from  the  type  locality.  N.  con/erti- 
flnra^  it  seems,  should  be  referred  to  this  species.  N,  setosa  Brandegee* 
and  N.  canfertiflora  Idxior  Robinson  are  other  names  which  have  recently 
been  published.  The  species  are  difficult  to  recognize,  but  the  following 
key  seems  to  separate  them  fairly  well : 

EXPLANATION   OF    FIGURES. 

In  all  the  following  figurefl  (Nos.  17  to  27)  the  same  letter  applies  to  the  Rame  part. 
Thns,  fig.  a  is  always  the  legume;  fig.  6,  the  flowor;  fig.  c,  th«  banner;  fig.  d,  the 
wing;  fig.  e,  the  keel;  iig.  /,  the  stamens;  fig.  g^  the  ovary.  The  fruit  is  natural 
size;  the  flowers  and  flower  parts  are  enlarged  twice.  Fig.  17,  -.V.  wializeni,  is  made 
from  a  specimen  collected  by  C.  G.  Pringle  near  Chihuahua  in  1885  (No.  618).  Fig.  18, 
N.  achottii,  is  made  from  a  specimen  collected  by.  C.  G.  Pringle  near  Altar,  Sonora,  in 
August,  1894.  Fig.  19,  N,  platy calyx ^  is  made  from  a  duplicate  type.  Fig.  20,  N, 
pringleif  is  made  from  the  type  specimen.  Fig.  21,  ^Y.  diversifolittf  is  made  from  the 
type  specimen.  Fig.  22,  ^V.  /itrsuta,  is  made  from  Hpecimens  collected  by  Mr.  C.  G. 
Pringle  near  Cuernavaca  in  1886  (No.  6395).     Fig.  23,  N.  dodgety  is  made  from  speci- 


>  Proc.  Cal.  Acad.  ser.  2,  3 :  127.     1891. 
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iu<Mis  collected  by  Mr.  Dodge  near  Monterey  iu  1891  (No.  131).  Fig.2i.  y.multijiortt, 
is  miide.  from  the  tjpe  B|>ecimeii.  Fig.  25,  y.  laxior,  is  mode  l^om  duplicate  type. 
Fig.  26,  N'.  neUoiti,  ia  miuln  from  spHciiiieus  collected  by  Mr.  C.  O.  Priugle  ia  tLe 
valley  of  Oosaca  in  1894  (No.  4640),  Fig.  27,  N.  frulieoia,  ia  taken  from  Hooker's 
Icones,  vol.  6,  Ko.  5.99. 


a.  Steni»  prottrate,  oreeping. 

NisBoIia  wislizeni  Gray,  Joiirn.  Linn.  Soc.  S :  25.     1861.     Chaetooalgx  wiaHtmi  Olay, 

l'l.WrigLt.l:51.     1852.  FiouRK  17. 

This  specioH  has  n  wide  distributioD,  extendiug  from  Arizona  and  New  Mexico  to 

Central  Mexifo.     1  collected  it  in  the  States  of  Durango  and  Zaoatecas  in  1897, 

fruin  which,  so  f:ir  oa  1  oau  learn,  this  is  the  Unit  time  it  haa  beoD  reported. 

.Sptcimena  exatmned — 
United  States: 

Arizona,  Hnacbnca  Monntains,  September,  1882,  J.  G.  Lrmmon  (No.  2668). 
New  Mexico, ,  C.  Wright,  1851  (No.  1007). 


Fia.  11 yimolia  tciiUimi, 

Mexico;  , 

Statu  of  Cbihiiahiia,  hills  and  plains  near  Cbihnahna,  C.  G.  Pringh,  Juno  to 

August,  1885  (No.  618). 
Stiite  «f  Snn  I.nia  Potoai,  chiefly  in  the  region  of  San  Luis  Potoai,  33°  north 
latitude,  altitude  6,000  to  8,000  feet,  C.  C.  I'arrg  and  Edward  Palmar,  1878 
(No.  133). 
State  of  Durnngo,  J.  2f.  Rok,  August  14  and  )5,  1898  (Noa.  2278  to  2298). 
State  of  Zacatecas,  near  Monte  Escobedo,  ./.  N.  Roe,  August  27,  1897  (No. 
26S1). 

aa.  Stems  climbing  or  tvining. 

1).  Floirert  att  in  imall  veriicillaU  claiteri. 

c.  Style  lermiHal ;  lefiame  icilk  the  apex  of  wing  acitit  or  a<nitii\. 

A.  Calyx  gtabroiii  aithoui,  lometimei  letoee. 

Nlsaolla  schotUi  (Torr.)  Gray,  Jonrn.  Linn.  Soc.SiSfi.    1861.     Chattacalyx KhoilH 

Torr.  Bot.  Mei.  Hound.  56,  t.  IS.     1859.  FlunRB  18. 

The  typo  waa  collected   tij   Schott  at   "  Sierra  Vecde,  Arroyo  de   los  Samotos, 

ThiBspncieR  He<'in8  to  be  conlioed  touvrtliwceteni  Mexico,  extending  into  southern 
Arizona.     Speciniena  au  named  from  farther  east  are  to  be  referred  elsewhere.     I 
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hare  not  been  able  to  separate  Ni»iolia  getoaa  Briwdogee,'  the  prMunne  m  abaenoe  of 
yellow  Betie  on  the  calyx  being  very  variuble. 

■Speoimau  exavtined — 
United  States: 

Arizona,  Santa  Catalina  Monntains,  C.  G.  PringU,  Aagiiat  3,  1881. 

State  of  Sonora,  by  atreamB  near  Altar,  C.  O.  Fringlr,  Aagiist  26,  I8&I ;  Oiiay- 
maa,  Dr.  Edward  Palmer,  1887  (No.  170) ;  Alamos,  Dr.  Edvard  I'almer,  Sep- 
tember 16  to  30,  1890  (No.  638). 

Lower  California,  Ban  Pedro,  T.  S.  Ilrandegee,  October  30,  1890  {So.  HO). 

State  of  Chtbuofaua,  Bouthwoaterii  part,  />r.  Edward  Palmer,  August  to  Novem- 
ber, 1885  (N'ob.  57  and  113). 


dd.  Calgx  aoftly  pubeai 

e.  Calyx  broadtg  campanvlate;  . 

Nl8K>Ua  platycalyiWatB.  Proo.Am.Acad.  17:34^. 

This  apecieB  is  known  only  from  Dt.  Edward  Palmer's  type  specim 
the  mountain  a  eaat  of  Sal- 
tillo,  1880  (No.  248  in  part). 
With  thia  apeoiea  waa  col- 
lected a  Bcuond  one,  which 
was  diatributed  under  the 
same  number.  Thia  will  be 
found  referred  to  below  nu- 
der  the  name  of  N.  dodgri. 
We  bave  a  duplicate  type 
(Type  No.  293)  in  the  Na- 
tional Herbarinm. 


f.  Ltare»  dull  grMn,  lanceolate 
ofU»  aeiUUh. 

ITistoUa  pringlel  Rose,  ap. 

Probably  s'climbing  vii 
leaflets  5,  lanoeoUte  to 
long,  rounded  at  base,  ui 
ronB,  pale  green,  rather  thii 
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Fio.  20.— NissoUa  pringlei. 


cent  without,  the  tube  a  little  over  2  mm.  long,  truncate  between  the  filiform 
teeth;  teeth  shorter  than  the  calyx  tube;  petals  pubescent  without;  legume  2  or 
S-jointed,  pubescent,  the  upper  or  winged  portion  acute. 

Collected  by  Mr.  C.  G.  Pringle  in  the 
Santa  Eulklia  Mountains.,  State  of 
Chihuahua,  September  15,  1885  (No. 
324).  This  specimen  was  distributed 
as  N,  achotiiif  from  which  species  it 
differs  in  its  pubescent  calyx,  short 
calyx  teeth,  different  foliage,  etc. 

The  type  is  in  the  National  Her- 
barium. 

ff.  Leaves  bright  green,  mostly  orbicular, 
rounded  or  retuse  at  apex,  thiolcened. 

Nissolia  div^rsifolia  Rose,  sp.  nov. 

Figure  21. 
A  twining  shrub;  leaflets  5,  very 
variable  in  outline,  usually  shortly  oblong,  rounded  or  cordate,  rarel^^  cnneate,  at 
base,  rounded  or  retuse  at  apex,  always  apiculate,  glabrous  and  shining  above, 
nearly  glabrous  beneath,  somewhat  thickish  in  texture,  12  to  18  mm.  long;  calyx 
pubescent  without,  rarely  setose,  tu- 
bular, becoming  somewhat  campanu- 
late  in  age,  a  little  over  2  mm.  long, 
truncate  between  the  short  (less  than 
2  mm.  long)  filiform  teeth;  corolla 
yellow  tinged  with  red,  the  outer  lobes 
pubescent;  banner  8  mm.'  long,  in- 
cluding the  claw  (2  mm.  long),  not 
auriculate  at  base,  strongly  retuse  at 
apex ;  legume  2  mm.  or  more  long,  2 
or  3-jointed,  the  upper  and  winged 
portion  acute. 

Collected  by  Mr.  C.  G.  Pringle  about 
Tehuacan,  State  of  Puebla,  August 
and  September,  1897  (No.  6693),  and  distributed  under  an  untenable  specific  name. 

cc.  Style  somewhat  dorsal;  legume  with  the  wing  obtuse  or  rounded  at  apex, 

g.  Flowern  very  small  {calyx  1  mm,  long ;  corolla  7  mm,  long), 

Nissolia  hirsuta  DC.  Prodr.  2:257.     1825.     Nissolia  confertijlora  Wats.  Proc.  Am. 
Acad.  21:424.     1886.  FiGURK  22. 

Specimens  examined — 

Mexico: 

Stat<>  of  Jalisco,  near  Colotlan,  J,  N.  Rose,  September  6,  1897  (No.  2813); 
Holanos,  J.  N.  Rose,  September  9,  1897  (No.  2852);  barranca,  near  Guadala- 
jara, C.  a,  Pnngle,  July  25,  1893  (No.  5421);  barranca  of  Tequila,  C.  (i. 
Pringle,  October,  1893  (No.  54216) ;  Tequila,  Dr,  Edward  Palmer,  August, 
September,  1^6  (No.  338). 

State  of  Zacatecas,  San  Juan  Capistrauo,  J.  N.  Rose,  August  20, 1897  (No.  3541). 

State  of  Durango,  J.  N.  Rose,  August  15,  1897  (No.  2301). 

State  of  Morelos,  near  Cuernavaca,  altitude  5,000  feet,  C,  (r,  Pringle,  July  24. 
September  15,  1896  (No.  6395). 

State  of  Sinaloa,  ('uliacan,  Dr,  Edward  Palmer,  August  27  to  September  15, 
1891  (No.  1496). 


Fig.  2l.^Nis*olia  diverii\folia. 
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Btnte  of  Oaxaca,  TonielHii  CftflOH.  altitnile  3,500  fcet,  C.  G.  I'rin.jU,  .Inly  n, 

1897  (No.  74(iT). 
State  of  Gnannjnato,  Fro/.  J.  Dngi-a,  1K91. 
State  of  Cbihonliiiftp.SftnJoae,  southwestern  part  of  Stat«,  Xlf.  t'.ilii-anl  Palmer, 

August  to  Novembof,  1885  (No.  42). 

gg,  FloTPtTn  larffrr  (cali/x  .3  mm,  or  mm'e  li"tg;  corolla  miifk  laryrr  lliaa  in  Ikr  liirl). 
h.   Calgj- and  pod 'eioie!  pod  aim  rn'ji  paheirnil. 


lit;  liutllcita  rlliptical,  iiblong,  or  nuarly  orliiciilur, 
eotiiewhat  n{iii.iilate,  paLescQDt  uii  botb  enr- 
fuces,  1  to  2  cui  loug;  flonen  Dumermia  on 
^  Blender  podiculs,  yellowish,  n  ki  10  mm.  long; 
|*}(»l,\s  Hpnr»ely  eetiise,  its  toeth  filiform,  i 
1^  thiui   half  the   length   of   the  tiibp;   Icgiiiii. 


Fio.  Vi—NUtoU 


^4 


8omewhatfakate,2ciii.inii^,  strongly 
pnbescent,  2  or  3  Beeileil,  the  linsol 
portion  1>«aTingBcatteri>(1  yellow  getui, 
the  broad  expanileil  wing  obtiiHe  at 

8ptti»ni  etamined — 

Mexico: 

State  of  Coabiiila,  mountaitia  ( 


loiintaina  oftHt  of  Rultillo,  J>r.  Kilwatd  Palmer,  1880  (No. 
piirtl ;  noiir  Monterey,  Charlea  K.  Hod'je,  May,  1891  (No.  131). 

bli,    Cahjx  and  pudt  not  tttoie. 

i,   I.eafieli  small ;  nepnU  mostly  fherler  Ihan  the  tube. 


NissoUa  multmoia  Jtaae,  h|i   hoi 

Sums  ihuibin^,  pubescent  lojtlotfi 
Hligbtly  cordate  at  bine  loiiuiled  at 
ipe\  ami  \Mth  a  sUuiler  apiculation, 
10  to  18  mm  long,  somen bjt  pules 
cent,  Qowers  nniuermis  in  tbo 
of  the  leavn,  yellow  or  pnrplisb, 
ralj  \  nearh  glabrous,  3  mm  long,  not 
•It  tiise,  truiicute  iHtwieii  Ibe  lohes, 
eahx  teeth  tlhfiinii  ii<  irh  iiiiial  to 
Ibe  hngib  of  the  lahx  tnbi,  outir 
pitils  pnbesrent  nml  i  lliato  on  tbe 
margins  rosetoloied,  o\ary  pnbes 
I  ent  2  or  J  uvnled,  legume  2  "i  mm. 
loug  mcludiug  tbii  broiiil  obtuse 
wing 

..  0004) 


all.itn<le.'>,H(>0 
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ii.   Leaflets  large;  sepah  longer  than  the  tube, 

Nissolia  lazior  (Robinson)  Rose;  Niaaolia  confertiflora  taxior  Robinson,  Proc.  Am. 
Acad.  29:315.     1894.  FiGURK  25. 

Apparently  a  good  species.  It  is  only  known  from  the  type  collection  and  the 
fruit  is  still  unknown. 

Collected  by  Mr.  C.  G.  Pringle  in  a  barranca  near  Beltram,  State  of  Jalisoo,  June 
5,  1893  (No.  4379). 

bb.  Flmoera  vaually  (or  always)  in  naked  racemes;  calyx  teeth  very  snuill. 

k.  Calyx  truncate  with  small  linear  teeth, 

Nissolia  guatexnalensis  Rose,  8[).  nov. 

Probably  a  shrubby  vine;  the  younger  parts  somewhat  pubescent;  leaflets  lanceo- 
late, rounded  at  base,  slightly  tapering  but  obtuse  at  apex,  mucronate,  glabroas 
above  (at  least  in  age),  puberulent  beneath;  flowers  in  racemes;  calyx  small,  2  to 
2.5  mm.  long,  truncate  with  small  linear  teeth  much  shorter  than  the  tube,  becoming 

nearly  glabrous ;  pods  on  slender  stipes  twice  as 
long  as  the  calyx,  35  mm.  long,  the  terminal  wing 
acute. 

Collected  in  Guatemala  by  Sutton  Hayes,  near 

Esquintla,  November,  1860  (specimen  in  Herb. 

O  \/W!f€y        Gray),  and  by  Heyde  &  Lux,  near  Cuajiniqnllapa, 

in  1893,  and  distributed  by  John  Donnell  Smith 
as  No.  6112. 

kk.  Calyx  not  truncate;  teeth  tria^ngular, 

J        if^        ^j,    /y  f*  1.  The  terminal  tving  of  fruit  obtuse.     Mexican  species, 

Fia. 25.— Nissolialazior.  Nissolia  nelsoni  Rose,  sp.  nov.  FIGURE  26. 

Shrubby  vine  climbing  36  to  45  dm.  high,  gla- 
brous or  younger  parts  pubescent;  leaves  large;  leaflets  5,  nearly  glabrons  in  age, 
oval  to  obovate,  rounded  or  acute  at  apex,  broadly  cuneate  or  rounded  at  base,  2.5 
to  7.5  cm.  long,  16  to  36  mai.  broad;  flowers  in  terminal  or  axillary  racemes,  15  to  25 
cm.  long  in  fruit;  calyx  cup-shaped,  1  mm.  long,  puberulent,  the  minnte  teeth  tri- 
angular; corolla  6  mm.  long,  pale  yel- 
low; banner  orbicular,  horizontal,  ro- 
tuse;  ovary  pubescent;  fruit  2  or  3 
jointed,  the  upper  joint  broadly  winged, 
obtUHc,  18  to  25  mm.  long,  8  to  10  cm. 
broad. 

Collected  by  Mr.  E.  W.  Nelson  from 
the  Valley  of  Oaxaca,  September  20, 
189^1  (No.  1266);  by  Mr.  C.  G.  Pringle, 
May  19  and  August  17, 1894  (No.  4640); 
and  by  Mr.  E.  W.  Nelson  near  Tnxtla, 
State  of  Chiiipas,  Sej)tember  1  to  8, 1895 
(No.  308G).  It  is  probably,  also,  Bour- 
geau's  No.  1477,  collected  in  the  valley 
of  Cordova. 

Flowering    specimens    collected    by 
Rev.  Lucius  C.  Smith  at  Colderon,  San  Juan  del  Estado,  June,  1894,  and  by  Mr. 
Henry  E.  Scaton  near  Cordoba,  August,  1891,  have  somewhat  diflerent  leaves  and 
suggest  X.  fniticom.     Better  material  may  show  that  they  belong  elsewhere. 

This  s])ecies  difl'ers  from  N.  fruticosa  in  the  shape  of  the  leaflets,  and  in  the  calyx 
and  fruit. 


^  nj 


Fio.  2&.—N%»8olia  nelsoni. 


163 


Fig.  TJ.—NUsoUa/rutieoset. 


'11.  Terminal  ioing  of  fruit  acute ;  South  Amerioan  species. 

Nissolia  fruticosa  Jaoq.  Enum.  PI.  Carib.  27.     1760.    Nissolia  racemosa  DC.  Prodr. 
2:257.    1825.    (FideBenth.)  Figure  27. 

I  have  seen  uo  antheDtically  named  specimens  of  this  species,  but  if  the  illastra- 
tion  in  Hooker's  Icones  (which  in  part  is  here  reproduced)  and  the  one  in  Flora 
Brasiliensis  are  correct  all  our  Mexican 
material  is  to  be  excluded.  N.  hirsuti- 
flora  DC,  usually  referred  as  a  synonym 
of  this  species,  is  to  lie  restored  to  spe- 
cific rank.  Fruiting  specimens  col- 
lected by  Fendler  in  Venezuela  in  1854 
and  1855  (No.  194)  and  now  in  Herb. 
Gray  answer  this  species  better  than 
anything  else  which  I  have  seen. 

UNCERTAIN  SPECIES. 

Nissolia  platycarpa  Benth.  in  Mart. 
Fl.  Bras.     15,  pt.     1 :  77.     1859. 

I  have  not  been  able  to  place  this  Mexi  - 
can  species,  owing  to  the  very  meager 

description.    Dr.  Gray  thought  it  was  the  same  ns  N.  wislizeni,  and  in  the  Biologia  • 
it  is  stated  to  be  the  same  as  ^V.  schottiL    Mr,  Hemsley  suggests  that  it  is  the  same 
as  Palmer*8  No.  248,  in  part,  for  which  I  have  proposed  the  name  X,  dodgei. 

The  type  of  the  species  is  Coulter's  plant  from  Zimapan,  State  of  Hidalgo,  and 
hence  widely  separated  from  Palmer's  locality  in  Coahnila.  N.  platycarpa  is  de- 
cribed  as  having  the  fruit  one-nerved,  and  in  this  respect  differs  from  all  the  species 
which  I  have  seen. 

Nissolia  (f)  sp. 

Palmer's  No.  7,  from  Acapulco,  has  much  the  appearance  of  this  genus,  although 
the  specimens  do  not  conform  to  any  of  the  above  descriptions. 

NOTES  OH  RUTAGEAE. 

To  the  notes  on  this  order  x)iiblished  earlier  in  this  volume^  the 
following  are  to  be  added : 

ZANTHOXYLUM. 

Zanthozylum  insulare^  Rose,  North  Am.  Fauna,  No.  14 :  79.    1899. 

Tree  6  to  20  meters  high,  thornless ;  leaves  oddly  pinnate ;  leaflets  6  or  7  pairs,  oppo- 
site, sessile,  obovate  to  spatulate,  obtuse  or  retuse,  2  to  3.5  cm.  long,  crenate,  with 
large  pellucid  dots  between  the  teeth  and  small  scattered  dots  over  the  surface, 
glabrous;  flowers  unknown ;  fruit  small,  in  a  rather  compact  panicle;  pedicels  very 
short;  stipe  short  or  thick. 

Collected  by  E.  W.  Nelson  on  Maria  Madre  Island.    May  3  to  25,  1897  (No.  4278). 

Zanthozylum  longipes  Rose,  sp.  no  v. 

Probably  a  tree;  branches  with  a  few  small,  scattered,  hooked  spines;  young 
branches  green,  somewhat  angular,  glabrous  or  slightly  puberulent  (likewise  the 
leaflets);  leaves  small  on  short  petioles;  leaflets  always  3,  quite  variable  in  outline, 
some  orbicular  to  oblong,  others  obovate  to  lanceolate,  1  to  3  cm.  long,  shining 
above,  with  many  pellucid  dots,  the  margin  undulate,  sessile  or  subsessile,  rounded 


*No.  3,  pp.  110  to  113. 

'^The  original  description  is  here  reproduced. 
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and  retuse  at  apex,  ciiueate  or  rounded  at  base  and  bearing  on  each  side  a  glandular 
callosity;  luflorescence  compact,  the  cluster  1  to  3  cm.  long;  coooi  1  or  2,  3  mm.  in 
diameter,  borne  on  a  slender  stipe  2  mm.  long;  seed  glabrous. 

Collected  by  Mr.  C.  G.  Pringlo  on  lim^^stone  hills  near  Tehuacan,  altitude  5,000 
feet,  August  28,  1897  (No.  6691). 

Zanthoxylum  nelson!  Rose,  North  Am.  Fauna,  No.  14 :  79.    1899. 

Tree  7.5  to  20  meters  high,  thornless  ( ?) ;  leaves  oddly  pinnate;  leaflets  about  6 
pair4S,  distant,  opposite,  shortly  petioled,  5  to  11  cm.  (2  to  4^  inches)  long,  rounded  at 
base,  long-acuminate,  crenate,  glabrous  on  both  sides,  thickly  set  with  pellucid  dots; 
inflorescence  in  small  compact  panicles ;  ])erianth  complete;  petals  4  (  f ) ;  fruit  large, 
in  dense  headliko  clusters,  not  stipitate. 

A  very  peculiar  species,  unlike  any  Mexican  one  known  to  me.  Collected  by  E.  W. 
Nelson  on  the  Maria  Madre  Island,  May  3  to  25,  1897  (No.  4279). 

Zanthoxylum  occidentale  Rose,  sp.  nov. 

A  large  tree  7.5  meters  high,  with  large  rounded  top ;  branches  with  short  straight 
thorns,  glabrous  throughout;  leaves  10  to  15  cm.  long;  leaflets  5  to  9,  petiolnlate, 
cuneate  at  base,  obtusely  acuminate,  3  to  5  cm.  long,  glabrous  on  both  sides,  the 
surface  sprinkled  with  small  pellucid  dots,  the  margin  undulate  or  crenate,  the  teeth 
separated  by  large  pellucid  dots;  inflorescence  a  short  dense  panicle. 

Apparently  a  common  tree  along  thocoiist;  seen  both  at  Acaponetaand  Rosario. 

Collected  by  J.  N.  Rose  near  Acaponeta,  July  2  and  3,  1897  (No.  1519),  and  at 
.  Rosario,  July  22  (No.  1820). 

Zanthoxylum  pterota  (L.)  H.  B.  K.  Nov.  Gen.  et  Sp.  6:3.     1826.     Fagara  pierota 
L.  Syst.  ed.  10,  897.    1759. 
A  largo  bushy  shrub,  30  dm.  high,  with  long,  drooping  branches. 
Collected  by  J.  N.  Rose  at  Acaponeta,  June  23,  1897  (No.  1442),  and  near  Rosario, 
July  10  (No.  1586). 

The  following  artificial  key  will  serve  to  hold  these  Mexican  and 
Central  American  species  together  antil  those  that  are  little  known 
have  been  re-collected  and  studied. 

KEY  TO  THE   SPECIES  OK  ZANTHOXYLUM. 

a.  Leaves  simple. 

b.  Plants  thorny. 
Z.  pentanome  DC.  Prodr.  1 :  725.     1824. 

1)1).  Plants  thornless. 
Z.  ghisbreghtii  Turcz.  Bull.  Soc.  Nat.  Mosc.  32,  1 :  274.     1859. 

aa.  Leaver  pinnate. 

c.  liachis  winged. 

Z.  pterota  (L.)  II.  B.  K.  Nov.  (lon.  et  Sp.  6:  3.     1823.     Fagara  pterota  L.  Syat.  od. 
10,897.     1759. 

cc.  liachis  not  winged. 

d.  Leaflets  1  to  ^^ pairs  (rarely  4  pairs). 

Z.  limoncello  Planch.  &  Oerst;  Triana  <&  Planch.  Ann.  Sci.  Nat.  ser.  5,  14:  312. 

1872. 
Z.  melanoBtictum  Schlecht.  Sl  Cham.  Linnii^ay  5 :  231.     1830. 
Z.  arboreBceus  Rose,  Contr.  Nat.  Herb.  5 :  112.    1897. 
Z.  longipes  Rose,  supra. 

Z.  foetidum  Rose,  (^ontr.  Nat.  Horb.  5 :  112.     1897. 
Z.  occidentale  Kose,  supra. 
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dd.  Leaflets  many  pairs,  always  more  than  S, 

Z.  affine  H.  B.  E.  Nov.  Gen.  et  Sp.  6 :  3.     1823. 

Z.  rigidum  H.  B.  K. ;  WUld.  Sp.  PI.  4 :  756.    1805. 

Z.  nelsoni  Rose,  North  Am.  Fauna,  No.  14 :  79.    1899. 

Z.  inaalare  Rose,  loc.  cit. 

Z.  foliolosnm  Donuell  Smith,  Bot.  6az.  18:  1.    1893. 

Z.  pringlei  Wats.  Proc.  Am.  Acad.  26 :  134.    1891. 

MISCELLANEOUS  SPECIES. 

Caaimiroa  edolia  Llav.  <&  Lex.  Nov.  Veg.  Desc.  fasc.  2 : 2.    1825. 

Collected  by  J.  N.  Rose  at  Mazatlan,  June  17  to  19, 1897  (No.  3105) ;  at  Acaponeta, 
July  1  to  3,  1897  (No.  3119),  and  near  Colotlan,  August  28  (No.  2678).  My  specimens 
differ  somewhat  from  our  only  two  herbarium  specimens  in  having  normally  5  leaf- 
lets instead  of  3,  and  these  duller,  more  pubescent,  and  more  tapering  at  apex. 

The  inflorescence  of  this  genus  is  described  by  Bentham  and  Hooker  as  a  few- 
flowered  axillary  panicle.  My  specimens  show  both  axillary  and  terminal,  many- 
flowered  panicles,  5  to  10  cm.  lopg. 

This  plant  produces  the  zapote  bianco  of  the  Mexicans. 

Citma  medica  L.  Sp.  Pi.  2 :  782.    1753. 
A  small  tree  in  the  foothills,  growing  as  an  escape. 
Collected  by  J.  N.  Rose  near  Colomas,  July  18,  1897  (No.  1740). 

Ptelea  txifoliata  moUis  Torr.  <&  6r.  Fl.  1 :  680.     1840. 

Leaflets  large.    Common  on  the  table-land. 

Collected  by  J.  N.  Rose  on  the  road  between  Huejuquilla  and  Mesquitec,  August 
25,  1897  (No.  2580). 

NOTES  ON  TXTRNERAGEAE. 

Three  genera  of  this  order  are  found  in  Mexico,  viz,  Piriqueta, 
Esblichia,  and  Turnera.  Piriqueta  dstoideSj  the  only  known  Mexican 
species  of  the  genus,  has  not  been  collected  in  Mexico  in  recent  years. 
Eelating  to  the  other  two  genera  I  have  the  following  matter: 

ESBLICHIA. 

Esblichia  odorata  Seem.  Bot.  Herald,  130.     1857. 

Collected  by  Mr.  E.  W.  Nelson  near  Chicharras,  in  the  State  of  Chiapas,  February 
12  to  15,  1896  (No.  3803). 

A  tree  40  to  50  feet  high. 

This  plant  has  not  before  been  reported  from  Mexico,  having  1)een  known  only 
from  Panama  and  there  but  once  collected. 

This  species  is  figured  in  Botany  of  the  Herald  as  t.  27.  Mr.  Urban  refers  this 
genus  to  a  section  Piric^ueta,  from  which,  however,  it  appears  to  be  quite  distinct. 

TUBNERA. 

The  following  species,  sent  for  identification  or  otherwise  contributed, 
have  been  recently  added  to  the  National  Uerbarium : 

Turnera  palmeri  Wats.  Proc.  Am.  Acad.  22:  413.     1886. 

Collected  by  J.  N.  Hose  near  Huejuquilla,  .Jalisco,  August  24,  1897  (No.  3562). 

This  plant  was  frequently  seen  on  the  table-lands.  It  has  heretofore  been  reported 
only  from  near  Guadalajara,  Jalisco,  the  type  having  been  collected  by  Dr.  E. 
Palmer  in  1885  and  since  obtained  by  Mr.  Pringle  and  P.  L.  Jouy.  In  the  original 
description  the  leaves  are  Haid  to  be  e glandular,  but  this  is  a  mistake. 

This  species  must  be  near  T,  callosa. 


166 

Turnera  pringlei  Rose,  sp.  nov. 

Low,  bushy  shrub,  15  to  50  cm.  high;  young  branches,  leaves,  calyx,  etc.,  densely 
and  softly  Hilky  pubescent;  leaves  oblong  to  obovate,  12  to  40  mm.  long,  obtnse, 
tapering  at  base  into  a  short  petiole,  serrate,  more  or  less  rugose;  flowers  solitary 
in  the  axils,  sessile ;  bracts  2,  linear,  pubescent,  4  mm.  long,  not  glandnlar;  calyx 
6  mm.  long,  the  lobes  twice  as  long  as  the  tube,  ovate,  acuminate,  pubescent  withont ; 
petals  yellow,  obovate,  6  mm.  long;  filaments  free  to  the  base,  glabroas;  styles  2, 
glabrous;  capsule  3  mm.  long,  somewhat  hairy;  seeds  obovate,  twice  as  long  as 
broad,  less  than  2  mm.  long. 

Collected  by  Mr.  C.  G.  Pringle  near  Tehnacan,  in  eastern  Paebla,  1897  (No.  6692), 
Perhaps  here  may  be  referred  specimens  collected  by  Mr.  £.  W.  Nelson  near  San 
Geronimo  and  La  Venta,  State  of  Oaxaca,  altitude  200  feet,  July  13,  1895  (No.  2780), 
and  by  J.  N.  Rose  near  San  Juan  Capistrano,  August  18,  1897  (No.  3536). 

Turnera  ulmifoUa  L.  Sp.  PI.  1 :  271.    1753. 
Collected  by  Mr.  C.  G.  Pringle  on  sand  dunes,  Tampico,  State  of  Tamaolipas,  1898 

(No.  6821). 

Turnera  ulmifolia  alba  (Liebm.)  Rose.  Turnera  alba  Liebm.  Ann.  Set.  Nat.  ser.  8, 
9 :  318.  1848.  Turnera  ulmifolia  velutina  subvar.  2,  Urb.  Jahrb.  des  Kgl.  Bot. 
Gart.  Mus.  Berl.  2 :  141.     1883. 

Stems  3  to  6  dm.  high.  Collected  by  Mr.  C.  G.  Pringle  in  Tomellin  Canyon,  State 
of  Oaxaca,  1897  (No.  6719);  by  Mr.  E.  W.  Nelson  between  Niltepec  and  Zaoatepec, 
State  of  Oaxaca,  altitude  400  feet,  July  15,  18i)5  (Nos.  2816,  2807) ;  also  vicinity  of 
Cuicatlan,  State  of  Oaxaca,  altitude  1,800  to  2,500  feet,  October  8  to  16,  1894  (No. 
1659),  and  vicinity  of  Sau  Juan  Guichicovi,  State  of  Oaxaca,  altitude  450  to  1,500 
feet,  June  U  to  24,  1895  (No.  2714). 

I  have  followed  Mr.  Urban  in  keeping  this  white-flowered  Turnera  under  the 
species  ulmifolia.  It  does  not  belong,  however,  with  his  variety  reluHna,  The  latt«r 
is  certainly  a  good  species,  and  I  have  ho  considered  it  in  my  treatment  below. 

The  type  locality  is  stated  to  be  *^  ad  ripas  Rio  de  las  Vueltas,''  which  is  prolmbly 
near  Mr.  Pringlo's  locality. 

Turnera  ulmifolia  BurlnamenaiB  Urb.  Jahrb.  des  Kgl.  Bot.  Gart.  Mns.  Berl.  2:148. 
1883. 

Collected  by  Mr.  E.  W.  Nelson  in  Santa  Efigenia,  State  of  Oaxaca,  Mexico,  altitude 
500  feet,  July  18,  1895  (No.  2849a);  also  between  Niltepec  and  Zacatepec,  State  of 
Oaxaca,  Mexico,  altitude  400  feet,  July  15,  1895  (No.  2816). 

It  is  (luestionable  whether  our  Mexican  form  should  not  be  separated  specifically 
from  7'.  ulmifolia. 

Turnera  ulmifolia  caerulea  (DC.)  Url).  .Jahrb.  des  Kgl.  Bot.  Gart.  Mus.  Berl.  2:144. 
1883.     Turnera  caerulva  DC.  Prodr.  3 :  346.     1828. 
Collected  by  J.  N.  Hose  near  ColomiM,  .July  16,  1897  (No.  1692),  and  between  Agna- 
cota  and  Dolores,  Tepio,  August  6, 1897  (No.  3357). 

Turnera  humifusa  (Presl)  Endl.  in  Walp.  Rep.  2:  230.  1843.  Bohadschia  hum^ufia 
Presl,  Roli(|.  Haenk.  2:98.  1830.  T.  aphrodiniaca  Ward,  Virg.  Mod.  Month. 
April,  1876:49.  1876.  T.  diffusa  aphrodittiaca  Urb.  Jahrb.  des  Kgl.  Bot.  Gart. 
Mus.  Horl.  2:  127.     1883. 

Collected  by  Dr.  E.  Palmer,  near  Acapulco,  October,  1894,  to  March,  1895  (No.  138), 
and  J.  N.  Rose,  between  Rosario  and  Colomas,  Sinaloa,  .July  12,  1897  (No.  1612). 

This  must  bo  the  Uohadnchia  humifusa  of  Presl,  which  was  originally  collected  ut 
Acapulco.  Dr.  Palmer's  plant  agrees  exactly  with  the  description,  except  that  the 
flowers  are  said  to  be  rose-colored. 

lam  inclined  to  think  that  this  Mexican  form,  which  Dr.  Urban  considered  as  a 
variety  of  7".  f/ifTM^fl,  deserves  specific  rank.  It  difters  from  the  West  Indies  speci- 
mens in  its  ))ubet>oeuce  and  in  its  larger,  thinner,  and  more  glabrous  leaves.     Before 
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the  question  can  be  definitely  settled  more  material  should  be  collected  in  the  West 
Indies  showing  the  variations  of  the  typical  form.  The  name  humifusa  is  much  older 
than  any  other,  and  in  case  the  species  should  be  reduced  to  varietal  rank  that  name 
should  be  used  in  preference  to  aphrodisiaca. 

An  exhaustive  monograph  of  this  genas  was  published  by  Dr.  I. 
Urban  in  1883.*  Fifty-four  species  are  enumerated.  The  genus  Tur- 
iiera  is  strictly  an  American  one,  Brazil  being  the  center  of  distribution ; 
forty  of  the  species  are  found  in  that  country.  Urban  refers  three 
species  to  Mexico,  only  one  (T.  callosa)  being  endemic;  two  to  Central 
America,  one  (T.  panamensis)  being  endemic;  or  four  species  to  the 
two  countries. 

Three  years  before  this  Mr.  Hemsley,  in  the  Biologia  Centrali- 
Americana,  enumerated  fourteen  species  for  these  countries,  three  being 
given  without  specific  names.  The  names  there  used  were  so  widely  at 
variance  with  Urban's  monograph,  that  Mr.  Hemsley  published  a  re- 
arrangement of  the  species  in  the  supplement  to  the  Biologia  Centrali- 
Americana.  For  the  benefit  of  those  who  may  be  working  in  this  group, 
I  have  thought  best  to  publish  these  lists  in  parallel  columns  along 
with  a  third,  which  shows  my  own  treatment  of  the  genus. 

Three  treatments  of  the  species  of  Tumera. 


Speciee  listed  by  Hemsley. 

Species  recognized  by  Urban. 

Species  and  varieties  now  recog- 
nized. 

• 

1.  T.eUbaLiebm. 

1.  T.ulm\folia    velutina    (Presl) 

1.  T.  ulm\folia  alba  Rose. 

2.  T. aphrodigiacal..F. WAvd. 

Urb.  subvariety  2. 

2.  T.  humifusa  (Presl)  Endl. 

3.  T.eaerulea  J)C. 

2.  T.  diffusa  aphrodisiaca  (Ward) 

3.  T.  ulmi/olia eaerulea  ( DC. ) U rb. 

4.  T.  eittoides  Jj. 

Urb. 

4.  Not  of  this  genas. 

5.  T.  hindnana  Henth. 

3.  T.tilmi/olia  eacrvlea  (DC.)  Urb. 

5.  Not  Mexican. 

6.  T.  humifusa  (Presl)  Endl. 

4.  Piriqueta  eistoides  Griseb. 

6.  T.  hum\fusa  (Presl)  Endl. 

7.  T. mollis U.B.K, 

5.  T.panainensisVth. 

7.  Not  Mexican. 

8.  T.pumUeaL. 

6.  T.  di/u*a  Willd. 

8.  T.pumilea. 

9.  r.  trioni/lora  Sims. 

7.  T.ulmifolia  elegans  (H.B.K.) 

9.  T.ulmifolia  elegans  Vrh. 

10.  T.vlmifoliaL. 

Urb.  subvariety  2. 

10.  T.uimifoliaL. 

11.  T.vehitinaVnMl. 

8.  Not  credited  to  Mexico. 

T.  ulmi/olia  acuta  Urb. 

12.  Tumera  »p. 

9.  T.ulmifolia  elegans  (U.B.K.) 

T.  ulm,\foliasurinamensis(}ilL\Q^.) 

13.  Tumera  sp. 

Urb. 

Urb. 

14.  Tumera  ap. 

10.  T.  ulmi/olia  L. 

11.  T.  velutina  VreeX. 

11.  T.  ulmi/oliaveluHna{VTeBl)V rh. 

12.  Not  Mexican. 

12. 

13.  Not  Mexican. 

13.  T.  panamensis  Urb. 

14. 

14. 

15.  T.ealloiaTJvh. 

* 

15.  T.  callo9a\! rh. 

16.  r.^^aiweri  Watson. 

17.  T.  pringlei  Rose. 

Jahrbuch  des  Kgl.  Hot.  Gart.  and  Mus.  Berlin,  2 : 1  to  152. 
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KEY  TO  THE   MEXICAN  SPECIES  OF  TURNERA. 

a.  Leaves  biglandular  at  base, 

b.  Stems  herbaceous,  rather  low,  sometimes  cespitose;  glands  borne  on  the  blade;  seedwfew 

{25  or  less). 
T.  palmeri  Watson. 

T.  callosa  Urb. 

bb.  Stems  somewhat  woody;  glands  borne  on  the  petiole;  seeds  50  or  more. 

c.  Leaves  densely  clothed  with  a  yellow,  velvety  pubescence,  and  very  prominently  veined. 

T.  velutina  Presl. 

cc.  Leaves  not  velvety-pubescent,  thin,  not  strongly  veined. 

il.  Flowers  blue. 

o.  Leaves  linear. 

T.  ulmlfolia  surinamenBis  (Mi(i.)  Urb. 

e.  Leaves  broader  (not  linear), 

T.  ulmifolia  caerulea  (DC.)  Urb. 

dd.  Flowers  yellow  or  white. 
T.  ulmifolia  li. 

T.  ulmifolia  acuta  Urb. 

T.  ulmifolia  alba  Rose. 

aa.  Leaves  not  biglandular  at  base. 

e.  Annuals;  seeds  tuberoulate. 
T.  pumilea  L. 

ee.  Perennials;  seeds  reticulated. 

T.  humifiisa  (Presl)  £ndl. 
T.  pringlei  Rose. 

VOTES  05  THE  MEXIGAV  SPECIES  OF  GLITORIA. 

The  genus  was  mouographed  by  Beutliam  in  the  Jouruul  of  the  Lin- 
niL'an  Society,  1858,  i)p.  33-44. 

1  have  here  brought  together  the  Mexican  and  Central  American  spe- 
cies ])ra('.tical]y  in  the  order  treated  by  Benthain,  adding  in  their  proper 
place  the  species  which  have  since  been  discovered.  I  am  strongly 
inclined  to  think,  although  Mr.  Ben tham  reached  a  diti'erent  conclasioD, 
that  (J.  mcricana  is  (juite  distinct  from  G.  mariana;  but  the  subject  really 
recjuires  further  investigation.  I  have  never  seen  mariana  from  Mexico, 
but  there  are  specimens  in  the  National  Herbarium  from  southern  Ari- 
zona, and  it  will  naturally  be  looked  for  across  the  border.  C.  mexicana 
is  restricted  to  south  Mexico  and  Central  America. 

KEY  TO  THE  8PECIE8. 

a.   Ijeaflcts  more  than  .V ;  hraotleis  broad. 

Clitoria  tematea  L.  Sp.  PI.  2 :  753.     1753. 

This  beautiful  little  vine  was  found  in  <'ultivation  at  Rosario,  Sinaloa,  July  11, 
18i>7,  by  J.  N.  Kose  (No.  1598). 
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aa.  Leaflets  1  to  S;  hractleta  linear, 

b.  Stems  climbing, 

Clitoria  (?)  multiflora  Mart.  &  Gall.  Bull.  Acad.  Brax.  10,  pt.  2 :  188.    1843. 

This  species  is  based  on  specimens  collected  by  Galeotti  at  **  Mirador/'  State  of 
Vera  Cruz,  and  near  **  Comaltepeqne." 

I  do  not  know  this  species.  I  have  seen  a  specimen  of  Clitoria  from  Mirador,  but 
it  does  not  agree  with  the  description  of  the  above. 

Clitoria  glycinoides  DC.  Prodr.  2 :  234.    1825. 
This  species  is  reported  from  Panama.    I  have  seen  specimens  only  from  Jamaica. 

Clitoria  mezicana  Link,  Enum.    2  :  235.     1822. 

Stems  climbing,  more  or  less  pilose;  leaflets  3,  ovate  to  lanceolate,  acute  to 
shortly  acnminate,  rounded  at  base,  glabrous  above,  pale  and  slightly  pilose  beneath, 
2.5  to  5  cm.  long;  petioles  10  to  35  mm.  long;  stipules  and  braotlets  similar,  but 
the  latter  narrower;  peduncles  short,  2  or  3  flowered;  calyx  tube  purplish,  10  mm. 
long;  the  teeth  ovate,  acute;  flowers  purplish  (f);  pods  stipitate,  flattened,  4  to  5 
cm.  long,  constricted  between  the  seeds. 

Collected  by  Mr.  E.  W.  Nelson,  near  Totontepec,  July  21  to  27,  1891,  and  by  Mr.  C. 
6.  Pringle,  near  Las  Sedas,  September  24,  1894  (No.  5846),  both  places  in  the  State 
of  Oaxaca;  by  E.  W.  D.  Holway,  near  Jalapa,  State  of  Vera  Cruz,  October  3,  1898 
(No.  3088) ;  by  Dr.  C.  Sartorius,  Mirador,  State  of  Vera  Cruz ;  by  Heyde  &  Lux,  in 
Guatemala,  November,  1892  (No.  4144). 

This  is  apparently  the  C.  mexicana  of  Link,  which  Mr.  Bentbam  has  referred  to 
CmaHana,  from  which,  however,  it  seems  clearly  distinct.  C.  mariana  has  the 
stipules  narrower,  the  leaves  broader,  obtuse,  with  the  under  surface  perhaps  not  so 
pale,  the  pods  more  shiny  and  less  constricted  between  the  seeds,  the  calyx  not 
purplish,  and  the  flowers  considerably  larger. 

Clitoria  javitensis  (H.  B.  K.)  Benth.  Joum.  Linn.  Soc.  2:  42.     1858.     Neurocarpum 
javitense  H.  B.  K.  Nov.  Gen.  et  Sp.  6  :  409.     1823. 
I  have  seen  no  Mexican  specimens.    The  type  comes  from  South  America. 

aa.  Sterna  erect. 

Clitoria  polystachya  Benth.  PI.  Hartw.  60.    1840. 

The  type  of  this  species  was  collected  by  T.  Hartweg  at  Talea,  State  of  Oaxaca. 

I  have  referred  here  Mr.  Nelson's  No.  849  from  near  Choapam,  State  of  Oaxaca, 
July  28,  29,  1894. 

Clitoria  triflora  Wats.  Proo.  Am.  Acad.  22 :  407.     1887. 

Collected  by  J.  N.  Rose  on  the  west  side  of  the  east  range  of  the  Sierra  Madre  in 
the  State  of  Dnrango,  August  16,  1897  (No.  3519.) 

This  species  has  heretofore  been  found  only  in  the  State  of  Jalisco. 

Clitoria  hiimilis  Rose,  sp.  no  v. 

Stems  low,  erect,  10  to  12  cm.  high,  puberulent;  leaflets  3,  oblong,  3  to  6  cm.  long, 
rounded  at  base,  rounded  or  retuse  at  apex,  glabrous  above,  pale,  reticulated,  and 
becoming  glabrate  beneath;  peduncle  nearly  wanting,  2-flowered;  braotlets  nar- 
row, acute;  calyx  10  mm.  long,  not  purplish;  the  two  upper  teeth  united  to  near 
the  middle,  all  acute;  banner  36  mm.  long,  yellowish. 

Collected  by  J.  N.  Rose  on  the  east  side  of  the  west  range  of  the  Sierra  Madre,  in 
the  State  of  Dnrango,  August  13,  1897  (No.  2251). 

Clitoria  subBessilis  Rose,  sp.  nov. 

Stems  herbaceous,  erect,  1  to  2  dm.  high,  somewhat  pilose;  leaflets  1  or  3,  oblong, 
ronnded  at  apex,  sometimes  retuse,  mucronate,  rounded  at  base,  glabrous  iibovo, 
paler  and  at  first  somewhat  pilose,  but  becoming  glabrate  beneath,  distinctly  reticu- 
late, especially  above,  5  to  10  cm.  long,  2  cm.  or  less  wide;  petioles  very  short  or 
wanting;  stipules  ovate,  acute,  nerved;  peduncles  short,  2-flowered;  the  subtend- 
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iiig  bractlets  of  the  Hliai>e  and  size  of  tlio  stipnles;  calyx  16  to  18  mm.  loDgy  pilose; 
sepals  5,  the  2  apper  ones  united  to  the  middle,  all  acuminate;  banner  4  om.  lonf^, 
glabrouH,  purplish.     Pods  not  scon. 

Collected  by  Mr.  E.  W.  Nelson  in  the  State  of  Oaxaca  between  Guichocovi  and 
Lagnnas,  June  27^  1895  (No.  2748),  and  near  Santa  Efigenia,  July  18, 1895  (Xo.  2845). 

SPECIES  DOUBTFUL  OR  TO  BE  EXCLUDED  FROM  CLITORIA,  OR  FROM  THE  MBXICAN 

FLORA. 

CUtoria  (?)  sericea  Wats.  Proo.  Am.  Acad.  22:407,  1887;  29:315,  1894,  is  not  of 
this  genus,  but  may  be  a  Cracca  (Tephrosia). 

CUtoria  mariana  L.  Sp.  PI.  2 :  753.     1753. 

The  only  specicH  found  in  the  United  States,  where  it  is  common.  It  has  been 
reported  from  Mexico,  but  the  determinations  thus  far  have  proved  incorrect. 

Clitoria  grandiflora  Mart,  et  Gal.  Bull.  Acad.  Brux.  10,  pt.  2:189.     1843. 

The  type  of  this  species  vras  collected  by  Galeotti  at  Mirador  and  Zaouapan.  It  Is 
probably  to  be  referred  to  Centrosema. 

Clitoria  schiedeana  Schlecht.  Linnsca,  12 :  284.    1838. 

This  species  was  based  on  specimens  collected  at  Jalapa  and  Hacienda  de  la  Lagnna. 
It  is  described  as  having  a  broad,  campanula te  calyx  with  4  teeth.  It  suggests  a 
Centrosema. 

Clitoria  speciosa  Cav.  Desc.  182.    1802. 
I  do  not  know  this  species. 

Clitoria  portobellensis  Beurling,  Yetensk.  Akad.  Handl.  Stockh.  1854:119.    1856. 
Unknown  to  me. 

VOTES  ON  MALVACEAE  AND  BOMBAGEAE. 

ABUTILON. 

Abutilon  crispum  Medic.  Malven-fnm.    29.     1787. 

Common  under  bushes,  etc.  Collected  by  J.  N.  Rose  at  Altata,  Sinaloa,  Jane  15, 
1897  (No.  133G).  and  at  Guaymas,  June  5  to  11  (No.  1236). 

Abutilon  goldmani  Baker,  f.  &■  Rose,  sp.  uov. 

8hrub  18  to  30  dm.  high;  young  branches  covered  with  reddish  stellate  haiis; 
petioleH  10  to  15  cm.  long;  blade  nearly  orbicular,  acuminate,  cordate  at  base,  12  to 
18  cm.  broad ;  7-ncrved  at  base,  pale  and  densely  stellate  beneath,  green  and  some- 
what Htollato,  becoming  glabrate  above;  peduncles  5  to  10  cm.  long;  calyx  2^  cm. 
high,  deeply  lubed,  covered  with  a,  dense  mass  of  reddish  stellate  hairs;  sepals 
obtuse,  strongly  3-ribbed  on  the  back;  x)etals  large,  5  cm.  long,  yellow;  stamen 
tube  slender  and  long  (2|  cm.),  glabrous;  capsule  2  cm.  high,  flat-topped,  glabrate 
except  for  some  tufts  of  st<dlate  hairs  at  the  top  and  on  the  angles;  carpels 
numerous,  each  crowned  with  a  very  prominent  crest. 

Collected  by  E.  A.  Coldman,  Tapantla,  State  of  Vera  Cruz,  March  14,  1898  (No.  86). 
Mr.  K.  (j.  Baker  says  of  this  s))ecies,  '^Allied  to  A,  sylvaticum  Schumann,  bnt  quite 
distinct." 

Abutilon  incanum  (Link)  Sweet,  Hort.  Brit. 53.     1827.    Sida  incana  Link,  Ennm. 
Hort.  Berol.  2:204.     1822. 
A  very  common  plant.    Collected  by  J.  N.  Rose  at  Guaymas,  June  8, 1897  (No,  1254), 
and  at  San  Juan  Capistrano,  August  20  (No.  2449). 

Abutilon  jaquini  Don,  Hist.  Diclil.  PI.  1:503.     1831. 

Collected  by  J.  N.  Rose,  at  San  Juan  Capistrano,  August  19,  1H{YI  (No.  2425),  and 
at  BolanoH,  September  10  (No.  2886). 

The  type  of  this  species  comes  fh)m  Jamaica,  but  I  have  as  yet  seen  no  specimens 
ft'om  outHido  of  Mexico. 
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Abutilon  reticalatum  Rose,  sp.  nov. 

A sbrub  3  to 4.5  meters  high;  young  branches  densely  white-velvety;  leaves  very 
variable,  often  very  large;  petioles  often  15  cm.  long,  the  blade  nearly  orbicular, 
sometimes  15  to  25  cm.  in  diameter,  acuminate,  occasionally  faintly  3-lobed,  with  a 
deep  sinus  at  base,  denticulate,  densely  velvety  on  both  sides,  greener  and  becoming 
nearly  glabrous  above,  white  and  permanently  pubescent  beneath,  there  also  some- 
what^  prominently  reticulated;  stipules  large,  ovate,  acute,  somewhat  cordate  at 
base,  deciduous;  inflorescence  somewhat  variable,  terminating  stem  or  branches, 
sometimes  appearing  as  a  simple  raceme,  at  other  times  as  a  long  open  panicle,  6  dm. 
long;  calyx  deeply  5- parted;  lobes  broadly  ovate,  acute,  5  to  6  mm.  long,  villous  on 
both  sides ;  petals  yellow,  12  mm.  long ;  base  of  stamen  tube  swollen,  densely  stel- 
late; carpels  9,  long-pilose,  acute  at  tip,  S-seeded. 

Collected  by  Mr.  C.  G.  Pringle  (No.  6062)  in  the  State  of  Oaxaca;  by  Rev.  Lucius 
C.  Smith  (No.  322)  on  Monte  Alban,  near  the  city  of  Oaxaca,  altitude  5,800  feet, 
November  23  and  24, 1894;  and  by  Mr.  E.  W.  Nelson  between  Copala  and  Juchitango, 
altitude  200  to  600  feet,  February  9,  1895  (No.  2296).  The  species  has  been  in  culti- 
vation for  several  years  in  the  botanical  greenhouses  at  Washington  (J.  N.  Rose, 
No.  1122). 

This  species  has  been  distributed  in  Mr.  Priugle's  sets  as  A,  reventuMy  with  which 
it  is  closely  allied,  but  from  which  it  differs  in  having  more  reticulate  leaves,  differ- 
ent calyx,  etc.  This  may  be  the  little-known  A,  andreuxiif  but  the  latter  is  described 
as  an  herb,  the  inflorescence  as  a  broad  cymose  panicle,  etc. 

Mr.  £.  G.  B«ker  points  out  that  this  species  is  allied  to  A,  elatum  Griseb.,  but  has 
different  pubescence  on  the  carpels.  The  most  striking  difference  is  in  the  velvety 
branches  (not  at  all  pilose)  and  in  the  large  more  or  less  imbricating  stipules,  which 
almost  hide  the  stem  in  its  upper  parts. 

Mr.  Greenman  has  also  more  lately  compared  my  species  with  A .  elatumy  and  under 
date  of  October  28,  1898,  writes  as  follows : 

"I  have  compared  your  Abutilon  with  A,  elatum  Griseb.,  and  it  is  not  the  same. 
Grisebach's  species  is  represented  here  by  a  specimen  collected  in  Jamaica  by  Wil- 
son and  labeled  in  Grisebach's  handwriting.  In  A,  elatum  the  stem  and  petioles  are 
velvety-tomentose,  but  the  pubescence  is  decidedly  longer  and  of  a  more  villous 
nature  than  in  your  plant.  Moreover,  in  A,  elatum  the  nerves  on  the  under  surface 
of  the  leaves  are  covered  with  short  stellate  hairs,  but  having  long  spreading  villous 
hairs  intermixed." 

Abutilon  reventmn  Wats.  Proc.  Am.  Acad.  21 :  418.    1886. 

Collected  by  J.  N.  Rose  at  San  Juau  Capistrano,  August  22,  1897  (No.  2463),  and 
at  Jiolafios,  September  10  to  19  (No.  2905). 

This  species,  based  upon  Dr.  Palmer's  South  Chihuahuan  species,  has  since  been 
found  only  along  our  southern  border.  It  may  be  expected  in  the  tropical  valleys 
north  from  the  State  of  Jalisco. 

Abutilon  venosum  Walp.  Ann.  2 :  158.     1851. 

A  shrub. 

Collected  by  E.  A.  Goldman  at  Huanchinango,  State  of  Puebla,  altitude  5,000  feet, 
January  8,  1898  (No.  14). 

This  species  had  not  been  reported  from  Mexico.  It  corresponds  exactly  with 
specimens  from  Central  America. 

Abutilon  sp. 

Leaves  and  fruit  of  an  Abutilon  were  collected  by  J.  N.  Rose  at  Mazatlan  in  June, 
1897,  which  Mr.  Baker  says  is  near  A.  permollia  Sweet.  This  species,  however,  has 
not  heretofore  been  reported  from  Mexico. 


ANODA. 

Anoda  caudatlfolia  Robinson  &  QreeDmau,  in  lit.  Sida  caii^t\folia  Roliiuaoa  & 
Greonmaa,  Troc.  Am.  Ai^ad.  29  ;  383.     1894. 
TLia  species  proves  to  be  a  good  Anoda  near  A.  peHlaschUta  and  A.  abuUUidea. 
Anoda  crenatiflara  Ortega,  Nov.  ant.  Rar.  PI.     Dec.  8:96.    1798.     Anoda  panifolia 
CftT.    Icones,  S  :  19,  (.  431.    1799. 
It  seenis  best  to  couaider,  oa  has  usually  been  done,  that  these  two  uamea  proba- 
bly apply  to  the  aaiue  apeciiis.     Cavanillea  referred  A.  crtaatijli/ra  withont  qaeatiou 
to  his  J.  parvifolia.     Both  names  are  common  mi  herbarium  speoimens,  bat  there  ia 
no  rjnestlon  aa  to  which  ia  the  older.     There  is  conaiderable  variation  in  the  leaf 
charnctera.    The  speciea,  as  I  now  understand  it,  baa  a  rather  wide  diatiibntion. 
The  following  apecimena  aeem  to  belong  to  the  typical  form  : 
Mexico: 

Stato  of  Hidalgo,  on  hiUa  near  Tula,  C.  G.  Pnnglt,  October  .1,  1896  (No.  te4I). 
State  of  Chihnahuft,  near  Chihuahua  City,  C.  G.  FHngle,  September  30,  1896 

(Ko.1073). 
Lower  CHlifomia,  near  Comondu,  T.  S.  Brandtget,  March  1,  1889,  and  at  San 
Jose  del  Cabo,  October  4,  1892. 
United  Stutea: 

TexHB,  in  Viejo  Mountains,  r.  Hacard,  October  5,  1883  (No.  6). 
The  following  form,  hero  dcMcribed  aa  a  variety,  may  jot  prov^to  he  a  good 
Bpe<!ies : 
Anoda  crenatiflora  glabiata  var.  nov. 

Leavea  gtabroiia  on  l>oth  sidee,  or  with  a,  few  simple  or  atellata  bairs  on  the  veins; 
Bopals  aaually  mure  acuminate  than  in  the  tyive,  otherwise  very  similar. 

Colluded  by  J.  X.  Rose  in  fielda  near  San  Juan  Caplstraoo,  State  of  Zaoatecaa, 
August  2U,  1897  (Xo.  2444),  and  on  the  aide  of  tbo  monutain  at  Bolatlos,  September 
10  to  19  (No.  291).  Here  alao  belongs  Dr.  Falmer'a  No.  128  (1885)  from  sonth- 
westeru  Chihuahua. 

Anoda  oristata  (L.)  Schlecht.  Linnota,  11:310.      1637.     .Sida  erUlata  h.     8p.  PI. 

2:684.     1753.    Jnoda  Aa«l<i(a,  most  authors, not  Cav.  Monadelph.  Diss.  1:38,  t.IC7, 

/.  3.    1785. 

A  variable  and  widely  diatribntod  Hpocies.     Collected  by  J.  N.  Rose  near  Un^n- 

quil1a,Jali!fco,Angnst24,18'JT(No.2523);  Mesquitco,  Zaoat«aaa,Augaat26(No.3679); 

near   Plateado,   Zaoatiucas,   September   2   (Nob. 

2709  uud  3632);  at  Bnlafios,  Jalisco,  September 

10  to  1!)  (No.2909>,  iind  in  the  City  of  Mexico, 

September  27  (No.  3071). 

Anoda  haatata  Car.  Monadelph.  Diss.  1:38,  t. 
lO,/.."!.  1785.  Anoda  aair^folia  DC.  Prodr. 
1:459.     1824.     Same  of  most  authors. 

Figure  28. 

Thiaspecios,  while  unrh  resembling  A.  crUtala, 

1.  In  »      BOems  to  be  perfectly  distinct.     I  have  grown  it 

RiniBMilh      lain  reiiiuvtMl— bulli  iiBl-     forsoveralyoarsand  find  that  thefrnitoharactera 

iinlaiin,  ^''^  constant.    The  lateral  walla  of  the  carpels 

arc  not  entirely  absorbed,  as  in  J.  crialafa,  bat  are 

Bimply  pi'rforaCed,  llie  BiM>d  remaining  within  the  larpel  and  dropping  with  it.    The 

habitofthias[>e<'ieB  immure  procumbent,     Cnltivntod  apecimena  have  many  spreading 

branches,  urieu  12  to  IS  dm.  long. 

Anoda pentaohlsta  Cray.     PI.  Wright.  2 : 22.     1853. 

Found  in  old  Hold  gniwing  wilh  .-1.  ormaHfiora  var.  about  Sau  Juiin  Capistruiio, 
Zaeatecos,  August  20,  ISfl  (Nc>.37l>2). 


PKBIPTBBA. 

The  geiins  Periptera'  liaa  recently  been  treated  by  botli  Schamann 
and  E.  ii.  Baker,  onr  best  anttaorities  on  tbis  order,  aa  only  of  sub- 
j^iieric  importauve.  TLe  discovery  of  a  second  species  sbowiug  even 
more  marked  difference  from  Arioda  tban  the  first  strengtheus  the 
reasons  for  considering  Periptera  as  distinct  from  Anoda. 

The  flowers  are  of  the  Malvavisuus  and  Hibiscus  type,  and  in  this 
roNpect  it  differs  more  from  Anoda  than  Anoda  does  from  Sida. 

Bentham  and  Hooker,  who  merely  list  the  genus  among  the  doubtful 
ones  of  the  order,  state  that  it  is  very  similar  to  species  of  Abutiloii. 

Tlie  previous  history  of  the  genus  is  that  of  the  one  known  species. 
It  has  been  referred  to  three  different  genera 
and  published  under  six  combinations. 

The  history,  in  detail,  is  as  follows :  In  1813 
it  was  named  Sida  rubra  by  Teuorc,  but  not 
described;  in  1814  it  was  figured  and  de- 
scribed by  Sims  as  Sida  periptera;  in  1816  it 
was  named  Anoda  punicea  by  Lagasca,  and 
in  1821,  by  Kunth,  A.  incarnata.  In  1K24, 
De  Uandolle  identitied  the  first  three  names, 
couBtructing  for  them  the  genus  Periptera 
and  using  the  cumbination  P.  punicea;  but 
lie  CandoUe  also  continued  Kunth's  name 
under  Anoda.  This  dualcourse  was  followed 
by  Don  (in  1831)  and  Hemsley  (in  1879). 

Dr.  K.  Scbnmaun,  in  the  Flora  Brasiliana  fio.  2a.—FtTipura  ntripura.  a, 
(fasc  109,  p.  357),  made  Periptera  a  section  »To™^6.sinBisi«ui-bou...Ht- 
of  Anoda,  and  has  been  followed  by  Mr.  E.  G. 

Baker  (1892)  and  others.     As  I  have  stated  above,  it  appears  to  me  that 
it  deserves  to  be  restored  to  generic  rank. 

Mr.  Baker  has  seen  my  specimens,  and  in  the  light  of  better  material 
agrees  with  me  in  the  advisability  of  restoring  Periptera.  lie  says: 
"I  followed  K.  Schumann  in  re<lucing  it  to  a  section  of  Auoda.  Of 
course  there  are  very  obvious  differential  characters,  the  most  notice- 
able being  the  exserted  staminal  column." 

The  two  species,  then,  are  as  follows : 

Periptera  periptera  (Sirus)  Kose.     Sida  rubra  Tenore,  Cat.  Ort.  Nap.  96.     1813. 

Nwne  only.     Sida  periptera  Sima,  Bot.  Mag.  40:  (.  1844.     1814.     Anoda  punicea 

Lftg.     Nov.  Gen.  31.     1816.     Anoda  incarnata  H.  B.  K.     Nov.  Gen.  at  Sp.  5 :  266. 

1821.     Periptera  punicea  DC.   Prodr.  459.     1824.     Sida  mahavitcns   UC.  Frodr. 

1:459.     1824.  FiauitB  29. 

Collected  by  J.  N.  Rose  in  the  mountaEns  ^est  of  Bolnnos,  JaliBoo,  Beptember  15 
to  IT,  1S9T  (No.  2945),  oud  between  Bolafios  and  Guadalajara,  September  21,  1897 
(No.  3046). 

'DC.  Prodr.  1:419.     1824. 
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Periptera  macrostelis  Rose,  sp.  nov.  Plate  XIX. 

^'A  vine-like  sbrnb/'  24  to  45  dm. high;  3'oang  branches  clothed  with  a  short,  stiff 
pubescence,  older  branches  somewhat  glaucous;  leaves  cordate  at  base,  somewhat 
3-lobed,  the  two  lateral  lobes  short  and  obtuse,  the  central  one  elongated,  acuminate, 
crenate,  nearly  glabrous  above,  slightly  stellate  beneath;  inflorescence  a  terminal 
somewhat  leafy  panicle;  pedicels  20  mm.  long  or  less;  involu<Jral  bract-s  none; 
calyx  cup-shaped,  the  tube  4  mm.  long,  lobes  ovate,  2  mm.  long,  densely  stellate  and 
more  or  less  villous,  not  angled;  corolla  erect,  '* orange  red;"  petals  more  or  less 
convolute  when  in  flower,  wedge-shaped,  somewhat  one-sided,  somewhat  pubescent 
without,  slightly  cillate  on  the  margin,  10  mm.  long,  8  mm.  broad  at  widest  point; 
stamen  tube  slender,  much  elongated,  25  mm.  broad  at  widest  point,  slightly  cleft  at 
tlie  tip;  styles  6,  slightly  capitate;  cells  of  ovary  one-ovuled,  the  ovules  pendu- 
lous; carpels  small,  somewhat  3-toothed  at  apex,  the  sides  reticalated,  the  walls 
disappearing  between  the  reticulations. 

Collected  by  Mr.  £.  W.  Nelson  near  San  Sebastian,  State  of  Jalisco,  altitude, 
3,800  to  5,000  feet,  March  16,  1897  (No.  4086). 

Explanation  of  Plate.— Fig.  1,  a  flowering  branch ;  fig.  2,  a  leaf;  fig.  3,  a  petal ;  fig.  4,  a  cari>el ;  figs. 
1  and  2,  natural  size;  figs.  3  and  4,  scale  5. 

HIBISCUS. 

Hibiscus  biseptus  Wats.  Proc.  Am.  Acad.  21 :  418.     1886. 

The  lower  leaves  are  ovate,  not  at  all  lobed ;  upper  leaves  3-lobed. 

Collected  by  J.  N.  Rose  on  the  road  between  San  Juan  Capistrano  and  Hneja- 
quilla,  Jalisco,  Auj^ust  23,  1897  (No.  2504),  and  at  Holafios,  September  10  to  19  CNo. 
2906).  Our  only  other  specimens  are  the  type  specimens  collected  by  Dr.  E.  Palmer 
in  the  State  of  Chihuahua.  The  species  is  a  tropical  one  and  may  be  expected  in 
many  of  the  hot  interior  valleys. 

Hibiscus  coulteri  Harvey  ;  Gray,  PI.  Wright.  1 :  23.     1852. 

Collected  by  J.  N.  Rose  near  Guaymas,  Sonora,  June  8, 1897  (No.  1255) ;  also  a  very 
large-flowered  form  by  Dr.  E.  Palmer  at  Topolobampo,  State  of  Sinaloa,  September 

15  to  25,  1897  (No.  192). 

Hibiscus  manihot  L.  Sp.  PI.  2  :  696.     1753. 

I  saw  only  one  plant  of  this  very  showy  Hibiscus.  It  was  growing  in  the  plaza  of 
Acaponeta,  Topic,  July  31,  1897  (No.  1911).  The  leaves  are  3  to  5  parted  (nearly  to 
the  base) ;  the  segments  are  linear  and  sometimes  9  inches  long.  The  flowers  were 
lemon-colored  and  nearly  6  inches  broad.  The  species  has  heretofore  been  nnrepre- 
sented  in  the  National  Herbarium. 

The  following  note  from  the  pen  of  W.  Watson,  of  Kew,  which  appeared  in  the 
Garden  and  Forest  for  1897,  will  be  of  interest: 

''When  treated  as  a  greenhouse  plant  this  old  annual  species  of  Hibisous  grows 
to  about  a  yard  in  height,  and  is  pyramidal  in  shape,  clothed  with  palmately  lobed, 
dark  green,  smooth  leaves,  about  6  inches  long,  and  produces  in  autumn  handsome 
cup-shaped  flowers,  5  inches  in  diameter,  colored  golden-yellow  with  purple  center. 
It  is  a  native  of  China,  but  has  long  been  naturalized  in  Bengal,  and  is  commonly 
cultivated  in  tropical  countries.  It  was  introduced  into  English  gardens  nearly' 
two  hundred  years  ago,  and  has  been  tried  as  a  summer  bedding  plant.  Recently  it 
haH  attracted  attention  through  some  plants  that  were  sent  to  a  meeting  of  the 
Royal  Horticultural  Society  by  Mr.  Lambert,  of  Cookham,  who  sowed  the  seeds  in 
heat  in  February  and  grew  the  plants  outside  in  summer.  They  were  shown  in 
August  and  received  an  award  of  merit.'' 

Peter  llendorson  &.  Co.  in  this  country  have  been  cataloguing  this  species  for  the 
last  three  years  as  '^  Japanese  manihot." 
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Sida  acuta  carpinifolia  (L.  f.)  Schuiii.  in  Mart.  Fl.  Bras.  12,  pt.  3: 326.  1891.  Sida 
carpinifoHa  L.  f.  Suppl.  307.     1781. 

Collected  by  J.  N.  Rose,  at  Mazatlan,  June  17  to  19,  1897  (Nos.  1377  and  3102);  at 
Acaponeta,  Tepic,  June  28  (No.  1491),  July  30  (Nos.  3290  to  3292) ;  at  Rosario,  Sinaloa, 
July  6  to  10  (No.  3160) ;  and  near  Colomas,  July  18  (No.  3198).  At  Rosario  I  saw  this 
plant  made  into  rude  brooms. 

Besides  the  above  I  collected,  near  Dolores.  Tepic,  August  7,  1897  (No.  424),  speci- 
mens which,  since  the  fruit  is  not  mature,  it  seems  best  for  the  present  to  refer  as  a 
form  to  this  species,  though  they  do  not  agree  with  it  in  all  respects.  They  may  be 
described  as  follows:  Low  shrubs;  young  branches  covered  with  large  stellate 
hairs;  leaves  oblong,  rounded  at  base,  obtuse  and  apiculate,  pubescent  above,  with 
simple  hairs,  but  beneath  densely  stellate-pubescent,  3  to  7.5  cm.  long  on  very  short 
petioles;  stipules  linear,  twice  as  long  as  the  petioles;  flowers  solitary  on  peduncles 
2  cm.  long;  buds  shortly  oblong,  pubescent,  with  simple  hairs,  long-acuminate, 
strongly  angled  at  base;  petals  purplish  at  base;  capsule  truncate;  carpels  7, 
faintly  reticulated  on  the  back,  muticose  (f). 

Sida  cinerea  Baker  f.    Contr.  Nat.  Herb.  3 :  311 .    1895. 

Collected  by  J.  N.  Rose,  at  Acaponeta,  I'epic,  June  23  to  30,  1897  (No.  3131). 

This  species  has  heretofore  been  known  only  from  the  type  specimens  which  came 
from  Tepic. 

Sida  diffusa  H.  B.  K.    Nov.  Gen.  et  Sp.  5 :  257.     1821. 

Collected  by  J.  N.  Rose,  in  the  State  of  Durango,  August  15, 1897  (No.  2316) ;  at  San 
Juan  Capistrano,  State  of  Zacatecas,  August  19  (No.  2432) ;  and  at  Bolafios,  State  of 
Jalisco,  September  10  to  19  (No.  2904). 

Sida  hederacea  (Dougl. )  Torr. ;  Gray,  PI.  Fendl.  23.     1849.     Malva  hederacea  Dougl. ; 
Hook.  Fl.  Bor.  Am.  1 :  107.     1830. 
Common  in  gardens  near  Gnaymas.     Collected  by  J.  N.  Rose,  June  5  to  11,  1897 
(No.  1208). 

Sida  holw^ayi  Baker  &  Rose,  sp.  nov. 

Stems  erect  6  to  8  (?)  <lm.  high,  covered  with  coarse  spreading  stellate  hairs  and 
a  few  longer  simple  hairs;  branches  ascending,  somewhat  naked  above;  leaf  blades 
oblong,  2.5  to  4  cm.  (?)  long,  rounded  at  base,  rounded  or  obtuse  at  apex,  crenately 
toothed,  green  and  somewhat  stellate  above,  paler  and  more  densely  stellate  beneath; 
l)etioles  shorter  than  the  blades;  stipules  filiform,  deciduous;  flowers  1  to  several  in 
the  lower  axils,  becoming  more  or  loss  glomerate  towards  the  apex  of  the  branch, 
intermixed  with  purplish  filiform  bracts  (stipules);  fruiting  pedicels  6  to  8  mm. 
long;  calyx  6  mm.  high,  angled,  softly  pubescent,  with  broadly  triangular  and  acute 
lobes;  corolla  yellow  (?);  capsule  6-cellod;  carpels  somewhat  reticulated  on  the 
back,  strongly  reticulated  on  the  sides,  2-awned,  the  body  of  the  carpels  2  to  3  mm. 
long,  twice  as  Jong  as  the  retrorsely  hispid  awns. 

Collected  by  E.  W.  D.  Holway,  Cuantla,  Morelos,  October  12,  1898  (No.  3043). 

Nearest  S.  salviaefoUa  Presl,  but  of  difl^erent  habit  and  with  pubescent  broader 
leaves,  the  inflorescence  more  congested  towards  the  tips  of  the  branches,  sepals 
broader,  carpels  larger  and  shorter-awned,  etc. 

Sida  neo-mezicana  Gray,  Proc.  Am.  Acad.  22 :  296.     1887.     Fide  Baker  f. 
Collected  by  J.  N.  Rose  near  Huejuquilla,  Jalisco,  August  24, 1897  (No.  2537). 

Sida  salviaefolia  Presl,  Reliq.  Haenk.  2 :110.     1836. 

The  type  of  this  si)ecie8  was  collected  many  years  ago  by  Haenke  at  Acapulco,  and 
had  not  been  collected  again  until  recently,  when  Dr.  E.  Palmer  (No.  1,  1895-96) 
obtained  it  from  the  type  locality.  Mr.  E.  G.  Baker  in  his  revision  made  it  a  variety 
of  S.  apinofta,  but  1  believe  he  now  considers  it  a  good  species.  It  is  remarkable  for 
the  long  retrorsely  hispid  awns  of  the  carpels. 
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Wissadula  paniculata  "Rohc,  sp.  nov. 

A  small  shrub  15  to  24  <lm.  high;  leaves  ovate,  acuminate,  cordate  at  base,  7  to  10 
cm.  long,  sboit-petioled,  somewhat  stellate  on  both  surfaces;  flowers  in  dense  ter- 
minal panicles;  pedicels  slender,  1  to  2  cm.  long,  jointed  a  short  distance  below  the 
flower;  calyx  6  mm.  long;  sepals  triangular,  shortly  acuminate,  stellate;  petals 
yellow;  carpels  about  8,  strongly  apiculate. 

Collected  by  Dr.  E.  Palmer  near  Yraala^  >Sinaloa,  September  25  to  October  8,  1891 
(No.  1743). 

This  species  is  near  W,  scahraf  but  seems  to  differ  in  the  rougher  pubescence  of  the 
leaves  and  calyx,  the  more  acuminate  buds  and  sepals,  smaller  calyx,  and  smaller 
and  strongly  apiculate  carpels. 

Wissadula  acuminata  Rose,  Contr.  Nat.  Herb.  5 :  144.    1897. 
The  type  specimen  (Type  No.  1515)  is  in  the  National  Herbarium. 

Wissadula  holosericea  (Scheele)  Garcke,  Zeitschr  f.  Naturw.  63:124.  1890; 
Abutilon  holoaenceum  Scheele,  Linna)a,  21:471.  1848. 
Our  material  under  this  name  seems  to  represent  3  forms,  but  until  a  much  fuller 
suite  of  specimens  can  be  examined  it  seems  best  to  leave  them  all  undisturbed. 
The  slender  sepals  appear  to  be  associated  with  the  blunter  carpels  and  vice  versa. 
A.  holosetnceum  var.  (Palmer's  No.  112)  has  nothing  to  do  with  this  species,  but  is  a 
good  Abutilon. 

Wissadula  pringlei  Hose,  Contr.  Nat.  Herb.  3:312.    1895. 
The  type  specimen  (Type  No.  475)  is  in  the  National  Herbarium. 

Wissadula  trilobata  (Hemsley)  Rose;  Abutilon  trilohatum  Hemsley,  Diag.  PI.  Nov. 
pt.  2:24.     1879. 

We  have  a  duplicate  type  (Type  No.  184)  of  this  species  in  the  National  Herbarium 
which  possesses  all  the  peculiarities  of  the  genus  Wissadula  as  it  has  beeu  so  aptly 
described  by  Dr.  Robinson  in  the  Synoptical  Flora.  Mr.  Hemsley  states  that  the 
cells  are  often  5  or  6  ovuled,  but  all  those  which  I  have  examined  have  3  ovules,  two 
in  the  upper  and  one  in  the  lower  section  of  the  cell,  as  is  always  found  in  this  genus. 

Collected  by  Parry  &  Palmer,  near  San  Luis  Potosi,  1878  (No.  81),  and  wore 
recently  by  A.  Duges,  near  Guanajuato,  September,  1889  (No.  287). 

Here  may  yet  be  referred  W.  acuminata  Rose,  but,  as  the  specimens  at  hand  show  a 
slight  difi'erence,  it  seems  best  to  keep  them  distinct  uutil  more  material  is  collected 
of  both. 

In  my  discussion  of  WiasadtUa  hirautijlora  and  its  forms,  in  1895,'  I  suggested  that 
it  contained  several  good  species,  and  that  they  seemed  to  indicate  a  good  subgenus. 
A  recent  review  of  this  material  conflrms  the  results  of  my  previous  study,  and  I 
now  feel  warranted  in  disposing  of  them  as  follows: 

Bastardiastrum  Rose,  ^  nov. 

Carpels  3,  rounded  at  apex;  stamens  cleft  to  the  base;  flowers  violet. 

Wissadula  hirsutifiora  (Presl)  Rose,  Contr.  Nat.  Herb.  1:  306.  1895.  Bastardia 
hirsutiflora  Presl,  Reliq.  Haenk.  2:  112.  1836. 
Collected  by  Dr.  E.  Palmer  at  Colima,  Colinia,  l-^ebrnary  27  and  28,  1891.  These 
specimens  have  been  identifled  by  Mr.  E.  G.  Baker  of  the  British  Museum.  The  type 
is  reported  from  Acapulco,  but  both  Palmer  and  Nelson  have  recently  visited  this 
port  without  being  able  to  find  the  species. 

Wissadula  cincta  (Brandegee)  Rose;  Abutilon  cincium  Brandegee,  Zoe,  3:  348. 
1893. 
The  type  collected  by  Mr.  T.  S.  Brandegee  in  1892  comes  from  Las  DurasnellaSy  State 
of  Sonora.  A  fragment  (Type  No.  194)  is  in  the  National  Herbarium.  The  plant  had 
been  previously  collected  by  Dr.  E.  Palmer  (in  1890)  near  Alamos,  same  State  (No. 
381),  and  has  since  been  collected  by  E.A.Goldman  at  Alamos  (January  29,  1899; 
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No.  306).    The  following  note,  taken  from  a  letter  of  Mr.  Braodegee,  shows  that  his 
specimens  possess  the  characters  of  the  genus  as  well  as  of  this  section : 

"  In  AbutUan  dnetitm  there  is  no  antheriferous  column  proper;  each  one  of  the  car- 
|iels  is  transyersely  septate,  the  upper  part  bearing  two  collateral  seeds  and  the 
lower  oell  one.  Very  little  of  it  was  collected,  and  I  can  give  yon  only  the  fragments 
inclosed  in  this  letter. " 

'Wisaadiila  txicarpellata  Robinson  &,  Greenman,  sp.  noy. 

Stems  terete,  lignesoent  below,  finely  tomentose-pubescent,  with  short  simple  (vis- 
cidulonsf)  hairs  and  somewhat  scabrous;  the  surface  in  age  slit  with  numerous  line 
longitudinal  linear  depressions,  apparently  the  result  of  the  spreading  of  the  cortical 
fib^;  leaves  ovate,  gradually  narrowed  to  a  caudate  acumination,  serrate-dentate, 
green  and  finely  stellate-pnbescent  on  both  surfaces,  slightly  paler  beneath,  usually 
marked  above  with  a  small  dark-purple  spot  at  the  origin  of  the  (5  to  7)  nerves, 
cordate  at  the  base,  6  to  10  cm.  long,  3.5  to  5  cm.  broad ;  petioles  3  to  7  cm.  long, 
tomentose;  stipules  and  bracts  filiform,  pubescent,  caducous;  Dowers  numerous, 
borne  in  a  large,  loose,  racemose  panicle;  pedicels  0.6  to  2  cm.  long;  calyx  campanu- 
late,  stellate-tomentose  upon  the  outer  surface ;  segments  ovate-lanceolate,  attenuate, 
4  to  5  mm.  long,  somewhat  exceeding  the  tube;  petals  obovate,  cuneate,  esseutially 
entire,  7  mm.  long,  densely  stellate-pubescent  near  the  base  upon  the  outer  surface 
and  margins,  in  dried  specimens  bluish;  stamineal  tube  1.7  mm.  long;  style  deeply 
3-parted;  divisions  pubescent  below;  ovary  and  capsule  tomentose;  ovules  3  in 
each  cell;  seeds  dark  brown,  2  mm.  in  length,  inconspicuously  verrucose. — Collected 
by  C.  6.  Pringle  on  a  moist  hillside  at  Tequila,  Jalisco,  October  17, 1893,  No.  4578  (type 
number),  and  September  30,  No.  4610  in  part.  Both  numbers  were  distributed  with 
Mr.  Pringle's  sets  of  1893.  Unfortunately,  the  material  under  No.  4610  seems  to 
have  been  confused  and  to  consist  in  some  sets  of  a  Sida  near  to  if  not  identical 
with  S.  alamoeana  Wats.  This  material  may  be  distinguished  from  the  Wissadula, 
here  described,  not  only  by  the  well-known  carpellary  difi'erenco  between  the  genera 
Sida  and  Wissadula,  but  by  the  pubescence  of  the  leaves,  which  is  longer  and  chiefly 
simple. 

Wissadula  wlssaduloides  (Baker  f.)  Rose;  Ahutilon  wisatuiuloides  Baker  f.  Con tr. 
Nat.  Herb.  3 :  312.     1895. 
The  type  of  this  species  is  in  the  National  Herbarium  (type  No.  482).     The  species 
is  only  known  from  Dr.  Palmer's  specimens  from  Ymala,  State  of  Sinaloa,  1891  (No. 
1720). 

MISCELLANEOUS  SPECIES. 

Bombaz  palmerl  Wats.  Proc.  Am.  Acad.  22 :  399.     1887. 

A  tree  4.5  meters  or  more  high,  with  a  large  spreading  top;  bark  very  scaly,  but 
finally  falling, leaving  a  smooth,  reddish  trunk;  leaflets  mostly  5,  clothed  when 
young  with  a  dense  stellate  tomentum  on  both  sides,  becoming  nearly  glabrate 
above  in  age;  petals  5,  10  cm.  or  more  long,  thickish,  densely  stellate;  stamens 
numerous,  united  at  base  into  a  tube  2  cm.  long. 

This  species  has  heretofore  been  known  only  from  Palmer's  and  Pringle*s  collec- 
tions about  Guadalajara.  It  proves  to  be  one  of  the  commonest  trees  in  the  trop- 
ical district  from  Rosario  to  Acaponeta  and  Topic,  eastward  to  the  mountains,  and  in 
the  tropical  valleys  of  the  interior.  The  trees  are  usually  found  on  rocky  hillsides 
at  from  200  feet  to  3,600  feet  altitude.  It  flowers  some  time  duriug  the  dry  season 
(October  to  June),  fruiting  junt  before  the  beginning  of  the  rainy  season.  Flowers 
heretofore  have  not  been  collected,  and  mine  are  ])oor,  consisting  only  of  old  and 
withered  ones. 

Specimens  were  collected  near  Acaponeta,  Topic,  .Tune  23,  1897  (No.  1451),  and 
near  Colomas,  Sinaloa,  July  21  (No.  3215).  Trees  were  noted  on  the  east  side  of  the 
west  range  of  the  Sierra  Madre  at  an  altitude  of  3,600  feet. 


180 

Ceiba  casearia  Medic.    Malvenfam.  16.    1787. 

A  few  large  trees,  20  meters  high  with  a  trunk  15  dm.  in  diameter,  were  seen  near 
Concepciou,  Topic,  July  29, 1897;  J.  N.  Rose  (No.  1887).  The  trees  are  said  to  flower 
in  the  dry  season. 

This  is  one  of  the  tree-cottons  of  which  the  Mexicans  nse  the  fiber  in  pillows,  etc. 

Ceiba  grandiflora  Rose,  Coutr.  Nat.  Herb.  1 :  308.    1895. 

This  Ceiba  is  a  common  tree  thronghout  tropical  western  Mexico.  It  does  not 
(lower  during  the  rainy  season,  or  only  sporadically,  and  my  specimens  therefore 
fhietly  show  foliage.  The  leaves  being  taken  at  varions  times  throoghont  the  rainy 
season  show  great  variation  in  texture,  pubescence,  etc.  My  speoimens  may  all 
belong  to  one  species,  although  1  have  referred  them  to  two.  Full  material  of  all  the 
Mexieau  R]>ecies  should  hv.  collected  so  as  to  enable  someone  to  redesoribe  them. 

Collected  by  J.N.Rose  near  Rosario,  July  6  to  10, 1897  (No.  3161);  near  Colomas, 
Sinaloa,  July  16  (No.  1705),  and  between  San  Juan  Capistrano,  Zaoatecas,  and 
Huejuquilla,  Jalisco,  August  23  (No.  2494). 

Ceiba  tomentosa  (Robinson)  Britten  «&  Baker,  Jonm.  Bot.  34  :  175.  1896.  Eriodeu- 
dron  tomentosum  Robinson,  Proc.  Am.  Acad.  29  :  314.     1894. 

Collected  by  J.  N.  Rose  at  Bolanos,  September  10  to  19,  1897  (Nos.  2934  and  3687), 
and  between  Bolafios  and  Guadalajara,  Jalisco,  September  22  (No.  3096). 

1  have  referred  tlu^se  specimens  here  as  they  come  from  the  region  of  the  type 
specimens.  In  the  field  I  did  not  distinguish  this  species  from  the  preceding,  bnt 
the  herbariuui  specimens  show  a  difference  in  pubescence  and  texture  which  seems 
to  be  constant. 

Gossypium  barbadense  L.  Sp.  PI.  2 :  697.     1753. 

A  .shrub  or  large  bush  5  to  8  feet  high.  It  is  cultivated  in  many  places  in  Mexico 
for  the  cotton.    Specimens  were  obtained  from  the  following  places : 

La  Paz,  Lower  California,  June  14, 1897  (No.  1306) ;  iu  yard  at  Hnasemote>,  August 
14  (No.  22S5);  on  the  road  between  San  Juan  Capistrano  and  Huejuquilla,  Jalisco, 
August  23  (No.  2498),  and  iu  yard  at  Bolafios,  Jalisco,  September  10  to  19  (No.  3697). 

Horsfordia  newberryi  (Wats.)  Gray,  Proc.  Am.  Acad.  22:  296.     1887.    AhuiiUm 
newherryi  Wats.  Proc.  Amer.  Acad.  11 :  125.     1876. 
This  is  a  common  shrub  on  the  low  hills  about  Guaymas. 
Collected  by  J.  N.  Rose,  June  5  to  11,  1897  (No.  1262). 

Kosteletzkya  paniculata  Benth.  PI.  Hartw.  285.    1848. 

The  typo  was  collected  at  BolaHos,  Jalisco,  by  Hartweg.  I  did  not  see  the  plant 
at  this  place,  but  collected  specimens  between  Bolafios  and  Guadalajara,  September 
22,  1897  (No.  3064). 

Malva  parviflora  L.  Amoen.  Acad.  3 :  416.    1756. 

Collected  by  J.  N.  Rose  at  Colomas,  July  16, 1897  (No.  1723),  and  between  Conoep- 
cion  and  Acaponeta,  July  30  (No.  1905). 

This  is  called  by  the  Mexicans  '^  malva  castilla.'^ 

Malvastnim  greenmaniannm  Rose,  sp.  nov. 

Stems  5  to  8  feet  high,  sparingly  branched;  plant  more  or  less  stellatc^pubosoent 
throughout ;  leaves  ovate  to  orbicular  in  outline,  cordate  at  base,  3-lobed,  with  the 
lobes  acute,  somewhat  unetjually  crenate,  the  larger  ones  5  to  6  inches  long  (on 
petioles  4  to  6  inches  long),  becoming  much  smaller  above ;  flowers  in  dense  axil- 
lary dusters  or  short  s])ikes,  or  sometimes  in  a  terminal  interrupted  spike,  either 
naked  or  leafy;  bractlets  3,  filiform;  calyx  3  lines  broad,  becoming  larger  in  fVuit; 
lobes  ovate,  acute,  1  line  long;  petals  white,  small  (1^  lines  long),  nearly  orbicular, 
rounded  at  apex,  somewhat  cuneate  at  base;  carpels  nsually  9;  1  line  in  diameter, 
smooth  except  a  small  tuft  of  hairs  near  the  tip.  Collected  by  Mr.  C.  G.  Pringle  in 
the  pedregal  of  the  Valley  of  Mexico,  October  19, 1896  (No.  6582). 

This  species  is  very  near  M,  schaffneri  Wats.,  but  differs  somewhat  in  the  shape 
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of  the  leaves,  in  the  calyx  lobes  being  less  ovate,  aouminate,  the  calyx  less  densely 
stellate-tomentosei  the  fruit  slightly  different,  etc.  This  species  is  named  for  Mr. 
J.  M.  Greenman,  who  has  assisted  in  separating  it  from  M,  schaffneri, 

Malvastmin  triouspidatum  Gray,  PI.  Wright.  1 :  16.    1852. 

Collected  by  J.  N.  Rose  between  Rosario  and  Concepcion,  Sinaloa,  July  27,  1897 
(No.  3263);  at  Rosario,  July  11  (No.  1597),  and  at  San  Juan  Capistrano,  Zacatecas, 
August  20  (No.  2446). 

Melothrla  soabra  Naud.  Ann.  Soi.  Nat.  ser.  5,  6 :  10.    1866. 

Collected  by  J.  N.  Rose  near  Acaponeta,  Territorio  de  Tepic,  June  23  to  30,  1897 
(No.  3142). 

A  rather  peculiar  form,  with  leaves  nearly  orbicular  in  outline,  either  slightly  or 
deeply  5-lobed.  A  somewhat  similar  form  was  collected  by  Dr.  Palmer  near  Aoa- 
pulco,  Guerrero,  in  1895. 

Robinaonella  discolor  Rose  &  Baker  f.,  sp.  nov. 

Tree  6  to  9  m.  high,  glabrous,  with  brownish  gray  cortex ;  leaves  ovate,  cuspidate, 
subacuminate,  blunt  at  the  apex,  cordate  or  subcordate  at  base,  sometimes  uuequal- 
sided,  4  to  5  cm.  long,  2.5  to  nearly  4  cm.  broad,  on  petioles  1  to  1.5  cm.  long,  discol- 
orouB  (covered  with  a  fine  but  dense  tomentnm),  green  above,  canescent  below ;  sepals 
ovate;  petals  white,  7  mm.  long;  fruit  borne  on  pedicels,  often  about  2  cm.  long 
toward  the  extremities  of  short  lateral  branchlets  and  at  the  apex ;  pedicels  articu- 
lated about  the  middle,  solitary  or  in  pairs ;  calyx  about  two-thirds  the  length  of  the 
carpels;  sepals  ovate,  acute,  pnberulous;  carpels  about  12,  stellately  hair}',  especially 
on  the  back,  not  quite  1  cm.  long;  seed  dark  brown,  subtriaugular,  hairy  in  parte. 

Collected  by  Mr.  C.  G.  Pringle  on  limestone  hills,  Las  Palmas,  San  Luis  Potosi, 
altitude  90  meters,  April  27,  1894  (No.  5767),  and  March  2,  1899  (No.  8007). 

This  species  differs  from  JR.  cordata  Rose  &  Baker  f.  in  not  having  villous  petioles, 
in  the  color  and  character  of  the  pubescence  on  the  leaves,  etc.  Subscribers  to  Mr. 
Pringle's  ele;;ant  sets  of  Mexican  plants  will  doubtless  find  it  iu  this  year's  distribu- 
tion. Mr.  Pringle  states  that  this  species  is  a  slender  tree  found  on  the  mountains 
of  eastern  San  Luis  Potosi,  thence  to  Tampico. 

Adding  this  species  to  those  described  in  Garden  and  Forest  for  June,  1897,  the 
genus  will  now  consist  of  B,  cordata  Rose  &  Baker  f.,  R.  divergens  Rose  &  Baker  f., 
B,  lindeniana  (Turcz.)  Rose  &  Baker  f.,  and  B.  discolor.  The  type  of  the  last  named 
will  be  found  in  the  U.  S.  National  Herbarium,  Washington. 

Fragments  of  still  another  species  have  recently  been  sent  to  Mr.  Rose  from  Hon- 
duras, and  while  there  is  no  question  as  to  its  generic  position  and  its  distinctness 
from  the  four  other  species,  yet  it  seems  best  to  withhold  it  until  further  material 
has  come  to  light.  Collectors  in  Central  America  and  curators  of  Herbaria  will 
confer  a  great  favor  if  they  can  communicate  any  material  which  will  help  us  diag- 
nose this  species  fully. 

NOTES  ON  PASSIPLOEA. 

Passiflora  colimensis  Masters  &  Rose,  sp.  nov.  Plate  XX. 

Annua?  debilis  ramis  snlcato-striatiH,  setulosis;  petiolis  ad  5  cm.  gracilibus  versus 
upicem  biglandulosis,  laminis  circa  4  cm.  loug.  5  cm.  lat.  membranaceis  pilosulis 
sou  glabrescentibus  basi  cuueatis  cordato-bilobis  (lobis  rotundatis),  3-nerviis  ad 
medium  3-lobis  lobis  obtiiHiusculis  ad  marglnes  remote  dentatis;  stipnlis  minutis 
deciduis;  pedunculis  axillaribus  petiolis  brevioribus  bracteis  parvis  setaceis 
reniotinsculis  munitis;  floribus  circa  4  cm.  diam.  tubo  lato  glabro  poculiformi; 
sepalis  herbaceis  ebasi  lato  lanceolatis;  petalis  albidis  sepalis  dimidio  brovioribus; 
corona  fauciali  filamentosa  fills  1-seriatis  petalis  aequilongis  ]i<^uliformlbu8  bnsi 
violaoeo  fasciatis;    corona  media  membranacea  inllexa  margine  dentata;    ovario 
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glabro  elliptico,  stylis  liguliformibus  apice  stigmatoso  clavatis ;  fructn  baccato,  f 
cent.  long.  3  cent.  lat.  glabro ;  seminibiis  complanatis  foveolatis. 

This  species  is  near  P.  sicyoides  and  P.  bryonoideSy  bat  specifically  very  ditterent. 
The  specimens  have  been  carefully  compared  both  at  Kew  and  at  Washington,  but 
there  is  nothing  like  it  in  either  collection. 

Collected  by  Dr.  E.  Palmer  in  July,  1897  (No.  283),  at  the  city  of  Colima,  where  it 
is  said  to  grow  in  shady  woods,  mnning  over  low  bushes  or  trailing  over  the  ground. 
Dr.  Palmer  states  that  the  flowers  are  white  with  blue  markings  and  very  showy, 
and  that  the  fruit  is  sometimes  eaten. 

Passiflora  foetida  L.  Sp.  PI.  2 :  959.    1753. 

This  is  a  very  common  species.  Collected  by  J.  N.  Rose  at  Acaponeta,  Topic,  June 
25,  1897  (No.  1466) ;  between  Pedro  Paulo  and  San  Blascito,  Topic,  August  4  (No. 
1998):  near  San  Juan  Capistrano,  Zacatecas,  August  20  (No.  2443),  and  at  Bolaflos, 
Jalisco,  September  11  (No.  2894). 

PaBsiflora  foetdda  arida  Masters  &  Rose,  var.  nov. 

A  very  remarkable  form,  and  perhaps  distinct  from  P.  foetida,  but  for  the  present 
it  seems  best  to  treat  it  as  a  variety. 

Specimens  collected  by  J.  N.  Rose  at  Guaymas,  Sonora  (No.  1206),  may  be  described 
as  follows :  Stems  covered  with  a  soft,  whitish,  short  pubescence ;  petioles  very  short ; 
leaves  nearly  orbicular  in  outline,  deeply  3-lobed,  the  lobes  nearly  equal,  rounded 
at  apex,  very  thick  in  texture,  somewhat  reticulated  beneath,  densely  and  velvety 
pubescent  on  both  sides,  slightly  or  not  at  all  glandular;  involucral  bracts  lanate, 
more  or  less  glandular. 

Here  I  am  inclined  to  refer  the  following  specimens,  although  they  differ  some- 
what in  the  shape  and  cutting  of  the  leaves : 

Edward  Palmer's  No.  91,  from  Guaymas,  Sonora,  1887;  F.  8.  Maltby*s  No.  206,  from 
Hermosillo,  Sonora,  June  10,  1897;  J.  N.  Rose's  No.  1318,  from  La  Paz,  June  14, 1897; 
T.  S.  Brandegee's  plant,  from  Comondn,  Lower  California,  March  11, 1889,  and  his  No. 
333,  from  San  Jose,  Lower  California,  March  to  June,  1887.  This  form  is  confined  to 
the  most  arid  parts  of  western  Mexico. 

Passiflora  foetdda  hastata  (Bertol.)  Masters  in  Mart.  Fl.  Bras.  13,  pt.  1 :  583.  1872. 
P.  hastata  Bertol.    Fl.  Gnatim.  27.    1840. 

Leaves  soft- velvety,  the  central  lobe  much  elongated. 

Here  I  would  refer  specimens  collected  by  Dr.  £.  Palmer  at  Acapulco,  Mexico,  in 
1894  and  1895  (Nos.  306  and  315). 

Passiflora  mezicana  A.  J  use.  Ann.  Mas.  Par.  6 :  108,  t,  38,  f.  f .    1806. 

Collected  by  J.  N.  Rose  in  the  State  of  Jalisco  on  the  road  between  Bolalios  and 
Guadalajara,  September  19, 1897  (No.  3017). 

Passiflora  serratifolia  L.  Sp.  PI.  2 :  955.    1753. 

Collected  by  Mr.  E.  A.  Goldman  in  the  State  of  Puebla,  January  31, 1898  (No.  36). 

This  is  P.  serratifolia  as  understood  by  Masters,  but  the  leaves  are  less  serrate  than 
in  LinuiDUs's  figure.^ 

Passiflora  sicyoides  Cham.  Linniea,  5 :  88.    1830. 

Collected  by  J.  N.  Rose  in  the  mountains  west  of  Bolafios,  September  15  to  17, 
1897  (No.  2965). 

My  speciincns  are  referred  to  P.  sicyoides  on  the  authority  of  Dr.  Masters.  They 
difi'er  from  the  description  of  P.  sicyoides  in  several  important  respects.  In  my  speci- 
mens the  leaves  are  equally  3-lobed,  the  lobes  being  rounded  or  occasionally  acute, 
not  glandular  at  base,  etc.,  while  P.  sicyoides  is  described  as  having  the  lobes  trian- 
gular and  acuminate,  the  central  one  elongated  and  biglandnlar  at  the  sinus;  the 
petiolular  glands  in  my  plant  are  globular,  sessile  or  nearly  so,  and  not  clab-shaped, 


>  Amoen.  Acad.  1 :  t,  10,  fig.  I, 
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etc.    The  seeds  are  also  very  differently  marked  from  those  found  ou  Oantenialan 
specimens  so  labeled  in  the  National  Herbarium. 
The  type  of  P.  Hcyoidea  was  collected  near  Jalapa  by  Schiede  and  Deppe. 

PaBsiftora  auberoaa  L.  8p.  PI.  2 :  958.     1753. 

Collected  by  J.  N.  Rose  in  the  State  of  Durango,  Angnst  15,  1897  (No.  3504),  and 
in  the  Sierra  Madre  west  of  Bolaiios,  September  15  to  17,  1897  (No.  2946). 

Those  two  collections,  althongh  both  referred  to  P.  suherosa,  seem  to  be  specifically 
distinct. 

The  latter  specimens  have  deeply  3-lobed  leaves,  the  lobes  very  much  elongated; 
the  formiir  has  ovate  leaves,  but  slightly  3-lobed,  the  lobes  ovate.  Dr.  Masters 
thinks  this  is  **  an  extreme  form  of  suheroaa,  or  perhaps  distinct. '' 

87H0PSIS  OE  THE  NORTH  AMERICAN  SPECIES  OE  WALTHERIA. 

Until  recently  the  National  Herbarium  has  possessed  but  two  species 
of  Waltheria,  namely,  the  common  W,  indica  and  W.  detonsa.  Recent 
botanical  •  activity  has  brought  to  light  all  of  the  six  species  listed  by 
Hemsley  in  the  Biologia  Gentrali- Americana,  except  the  little-known 
W.  hirsuta^  as  well  as  three  undescribed  species,  which  are  character- 
ized below.  The  following  key  has  been  constructed  after  a  careful 
study  of  the  material  in  the  Gray,  Donnell  Smith,  and  National  Her- 
baria, and,  although  it  seems  reasonably  satisfactory,  a  study  of  larger 
collections  will  doubtless  suggest  further  modifications. 

A.  $  Stego WALTHERIA.     SHpules  large  and  broad;  style  terminal;  capsule  dehiscent  by 
a  terminal  lid. 

'Waltheria  operculata  Rose,  sp.  nov. 

Herbs,  3  to  6  dm.  high,  more  or  less  branching,  somewhat  hairy;  leaves  oblong, 
more  or  less  hairy  on  both  sides,  somewhat  irregularly  serrate,  acute,  3  to  6  cm.  long; 
petioles  12  to  25  mm.  long;  stipules  obliquely  ovate,  acuminate,  4  mm.  broad  at 
base,  8  mm.  long,  inflorescence  capitate,  short-peduncled ;  heads  bracteate;  outer 
bracts  broadly  ovate,  acute,  inner  ones  narrower;  calyx  turbinate,  6  mm.  high, 
5-lobed,  10-nerved;  lobes  acuminate,  as  long  as  the  tube,  clothed  with  long  pilose 
hairs;  petals  5,  7  mm.  long,  yellow,  spatulate, obtuse,  slightly  sagittate  at  base,  and 
with  slender  claws;  stamens  5;  filaments  united  to  the  top;  style  slender,  tapering 
into  a  long  unbranched  appendage;  ovary  2-seeded;  capsule  thin  below,  but  capped 
with  a  thick  hairy  operculum. 

This  species  belongs  to  Professor  Schumann's  section  Stegowaltheria,  of  which 
there  have  been  hitherto  only  two  species  described,  both  from  Brazil.  It  is  perhaps 
nearest  W,  bracteoea^  but  it  has  differently  shaped  stipules,  narrower  and  longer- 
petioled  leaves,  shorter  peduncles,  and  filaments  united  to  the  top. 

Collected  by  £.  W.  Nelson  between  Tapana,  State  of  Oaxaca,  and  Tonala,  State 
of  Chiapas,  altitude  200  to  500  feet,  August  1  to  3,  1895  (No.  2876). 

AA.  ^  EuwALTHBRiA.     SUpules  fiUform;  style  lateral;  dehiscence  of  capsule  loculicidaL 

a.  Leaves  thin,  acnminatef  sharply  serrate,  soon  glabrate. 

Waltheria  acuminata  Rose,  sp.  nov. 

Stems  shrubby;  leaves  broadly  ovate,  acuminate,  cordate  at  base,  somewhat 
irregularly  serrate,  10  to  12.5  cm.  long,  including  the  petiole  (2.5  to  3  cm.  long), 
nearly  glabrous,  or  the  petioles  more  or  less  stellate-pubescent;  flowers  in  small 
axillary  or  terminal  clusters  on  short  peduncles;  calyx  turbinate  but  somewhat 
5-angled,  strongly  10  nerved,  densely  Htellate-pubescent;  lobes  5,  half  as  long  as  the 
tube,  ovate,  acute;  petals  5,  obtuse,  wedge- shaped,  tapering  into  a  slender  claw. 
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glabrous;  stamens  5,  glabrous,  filaments  united  to  above  the  middle;  style  single, 
glabrous,  much  longer  than  the  stamens ;  stigma  club-shaped ;  ovary  hairy,  1-celled, 
2-ovuled. 

Collected  by  Dr.  Edward  Palmer  near  Culiacan,  October  25  to  November  18,  1891 
(No.  1793). 

aa.  Leaves  not  so  thirif  not  acuminate  nor  sharply  serrate;  never  glabrate, 

b.  Low,  rather  delicate  shrubs  or  herbs}  leaves  small;  flotoers  small. 

c.  Calyx  tube  twice  as  long  as  the  sepals, 

Waltheria  preslii  Walp.  Report.  1 :  340.  1842.  Walthena  rotundifolia  Presl,  Rel  iq. 
Haenk.  2 :  151.     1836.    Not  Schrank,  1828. 

Very  common  on  the  sea  beach,  often  covering  large  surfaces  with  its  long  pros- 
trate stems ;  flowers  yellow.  Collected  by  Dr.  E.  Palmer  near  Acapulco,  February, 
1895  (No.  502). 

The  type  of  W.  rotundifolia  was  collected  at  Acapulco  by  Haenke  many  years  ago, 
but  has  not  since  been  collected  till  now. 

cc.  Calyx  tube  no  longer  th^in  the  sepals, 
d.  Filaments  united  to  the  top. 

Waltheria  americana  L.  Sp.  PI.  2 :  673.   1753. 

Collected  by  J.  N.  Rose  at  Mazatlan,  June  17  to  19,  1897  (No.  1376)  and  at  Acap- 
oneta,  Tepic,  June  23  to  30  (No.  3130). 

A  common  tropical  species. 

Waltheria  detonaa  Gray,  PI.  Wright,  2 :  24.    1853. 

Collected  by  J.  N.  Rose  near  ^an  Juan  Capistrano,  Zacatecas,  August  22,  18'K7 

(No.  3448). 

dd.  Filaments  not  united  at  the  top, 

Waltheria  hirsuta  Presl,  Reliq.  Haenk.  2 :  152.     iaS6. 

This  species  was  collected  by  Haenko  somewhere  in  western  Mexico,  but  the  exact 
locality  is  not  given.  I  have  not  been  able  to  refer  any  of  our  Mexican  material  to 
it.  The  si>ecies  is  described  as  having  the  leaves  ovate,  cordate,  acute,  and  5-neTyed, 
and  the  flowers  purple. 

Waltheria  acapulcensis  Rose,  sp.  nov. 

Apparently  a  low  shrub;  branches  slender,  purplish,  stellate-pubescent;  npper 
leaves  somewhat  elliptical,  obtuse,  rounded  at  base,  some  of  the  lower  ones  cordate, 
2.5  to  5  cm.  long,  stellate  above,  paler  and  more  densely  stellate  beneath ;  flowers 
in  sessile  or  shortly  pedunculate  clusters;  calyx  3  mm.  high;  sepals  equal  to  the 
tube,  acute;  petals  yellow,  oblanceolate,  obtuse,  tapering  at  base  into  a  slender 
claw;  stanieuH  united  below  for  about  one-fourth  their  length. 

Collected  by  Dr.  E.  Palmer  near  Acapulco,  1894-95  (No.  218). 

Dr.  Palmer  stateH  that  the  species  is  very  common  in  the  canyons. 

bb.  Tall  coarse  shrubs  ;  leaves  large;  flowers  large, 

« 

e.  Filaments  unitsd  to  the  top, 

Waltheria  brevipes  Turcz.  Rull.  Soc.  Nat.  Mosc.  31,  pt.  1 :  213.     1858. 

Shruli  2.4  to  7.5  dm.  high.  Calyx  6  mm.  long,  hairy  without;  lobes  half  the  length 
of  tube;  filaments  united  to  the  top;  style  long  and  hairy ;  capsule  without  opercu- 
lum. Collected  by  E.  W.  Nelson  in  dry  ground  in  clearings  about  the  outskirts  of 
Tnxtopoc,  Oaxaca,  April  9, 1894  (No.  362). 

The  type  locality  is  **San  Pedro  Nolasco."  We  have  nothing  like  Mr.  Nelson's 
))lant  in  the  herbarium.  It  very  closely  resenibles  in  habit,  foliage,  and  inflorescence 
Mr.  Charirs  L.  SniitirH  No.  1087  from  isthmus  of  Tehuantepec,  but  has  a  diflerent 
calyx  an<l  stamen  tube. 
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Walthexla  rhombifolia  Donnell  Smith,  Hot.  Gaz.  23 : 3.     1897. 

This  species,  based  on  a  common  plant  of  Costa  Rica,  seems  not  to  be  specifically 
different  from  the  above. 

ee.  MlamentH  not  united  to  the  top. 

Walthexla  glomerata  Presl,  Reliq.  Haenk.  2 :  152.     1836. 

Shmb  15  to  24  dm.  high;  calyx  6  mm.  long;  sepals  broad,  1  mm.  long;  petals 
exserted;  stamens  united  only  at  base. 

NOTES  ON  SOME  MEXICAN  SPECIES  OE  THAUCTRUM. 

While  attempting  to  revise  the  Mexican  and  Central  American  spe- 
cies of  Thalictrum  I  found  tl^at  there  were  five  very  distinct  species 
with  x>eltate  leaflets.  Only  two  species  with  such  leaflets  had  hereto- 
fore been  described  from  this  region.  One  of  these  is  the  very  recent 
T.  pringleiy  of  which  we  have  a  duplicate  type  in  the  ]^ational  Herba- 
rium. The  other  is  the  T.  peltatum  DC,  which  was  very  briefly 
described  in  the  Prodromus  and  said  to  have  come  from  Mexico. 

Lecoyer,  in  his  monograph  of  this  genus,  cited  as  belonging  to  this 
species  specimens  from  two  very  widely  separated  localities,  namely, 
Costa  Rica  and  Agua  Calientes.  From  my  knowledge  of  the  flora  of 
these  two  regions  I  doubted  these  references,  and  the  specimens  seemed 
to  confirm  my  suspicions.  I  could  not,  however,  without  knowledge  of 
the  type  locality  and  with  the  very  meager  characterization  in  the 
Prodromus  describe  definitely  what  was  really  T.peltatum.  This  led 
me  to  send  specimens  and  a  brief  note  to  M.  Casimir  de  Candolle,  at 
Geneva,  in  whose  herbarium  is  deposited  the  type  of  T.  peltatum.  M. 
de  Candolle  replied  at  some  length  and  inclosed  a  tracing  of  the  foliage 
and  akenes.  His  letter  is  so  clear  and  exhaustive  that  it  seems  advis- 
able to  publish  the  correspondence  in  full,  as  it  can  not  fail  to  be  of 
interest  and  of  value  when  a  more  exhaustive  study  of  this  genus  is 
made. 

February  27,  1899. 
M.  Casimir  dk  Candolle, 

Coiir  de  St.  Pierre  3j  Geneva,  SicHzei'land. 

My  Dear  Sir  :  I  am  about  to  trouble  you  once  more,  and  this  time  with  a  Thalic- 
tram.  Thalictrum  peltatum  was  dcHcribed  in  the  Prodromus,  volume  1,  page  11,  but 
with  no  more  definite  locality  than  '^  Mexico."  Lecoyer  cites  two  localities  for  this 
species — Costa  Rica  and  Agua  Caliente.  We  have  a  specimen  in  the  National  Her- 
barium, from  Guatemala,  which  seems  to  answer  his  description,  but  I  am  not  sure 
that  this  is  the  same  plant  as  described  in  the  Prodromus.  I  have  five  specimens 
with  peltate  leaflets,  and  at  least  three  of  them  are  undescribed.  It  is  very  impor- 
tant to  make  out  definitely  what  is  the  true  T. peltatum.  I  inclose  leaflets  and  fruit 
of  all  these  five  species,  and  if  you  can  refer  any  one  of  these  definitely  to  T.  yelta- 
turn  it  will  be  a  great  help  to  me.  I  should  like,  indeed,  to  have  a  fragment  from 
your  specimen,  but  since  I  know  how  precious  these  plants  are,  I  do  not  feel  as 
though  I  ought  to  ask  for  it. 

Yours,  very  truly, 

J.  N.  Rose. 

22114 4 
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3  COUR  DE   St.  PiKRHE, 

Genevay  March  12^  1899. 
Dear  Sir:  Having  examined  the  five  specimens  of  Thalictrum  recently  sent  by 
you,  I  arrive  at  the  following  conclusions : 

1.  Priugle's  No.  7448  is  to  be  referred  to  the  peltatum  DC.  Its  leaflets  are  of  the 
same  shape  and  nearly  of  the  same  size  with  those  of  that  species  and  glabrous  as  they 
are,  as  you  may  see  in  the  subjoined  tracing  of  one  of  the  leaves  of  the  Prodromus 
type.  True  it  is  that  one  of  the  fruits  accompanying  that  in  7848  bears  a  rather  long 
style;  but  I  must  point  out  to  you  the  fact  thcit,  as  shown  in  my  tracing,  the  fruit 
of  the  peltatum  when  young  has  also  a  very  long  style,  which  afterwards  gets  broken, 
so  that  only  part  of  it  remains  at  the  top  of  the  fruit  when  ripe. 

2.  T.  jaliscanum  (Rose  No.  2840)  and  the  Pringlei  (Pringle  No.  2478)  have  both  much 
smaller  leaflets  than  the  peltatum  DC. ;  but  this  may  be  due  to  their  having  been 
gathered  higher  on  the  plants  on  superior  and  smaller  leaves,  as  these  leaflets  also 
are  quite  glabrous ;  and  finally  as  the  fruits  of  both  specimens  agree  with  those  of  the 
peltatumf  I  suggest  that  those  species  are  perhaps  mere  varieties  of  the  latter. 

3.  Your  T.  cuemavacanum  (Priugle's  No.  7238)  really  seems  to  me  to  be  a  distinct 
species,  on  account  of  its  smaller  and  pubescent  leaflets^  although  its  fruits  much 
resemble  that  of  T.  peltatum. 

4.  The  Guatemala  specimen,  labeled  T.  peltatum  ( lleyde  No.  164),  also  looks  as  a 
distinct  species,  on  account  of  its  strigulose  fruits  and  leaflets. 

Availing  myself  of  your  kind  permission  to  do  so,  I  shall  retain  those  five  speci- 
mens, much  regretting  on  my  side  not  to  be  able  to  supply  you  with  any  fragment 
of  the  already  too  meager  Prodromus  type. 

These  Thalictrums  have  a  very  great  interest  forme,  being  to  my  knowledge  (with 
T.  ichangense  Lee.)  the  only  plants  having  composite  leaves  with  peltate  leaflets.  I 
have  already  drawn  attention  to  this  irregularity  in  the  last  sitting  of  the  British 
Association  at  Bristol. 

I  remain,  yours,  very  truly, 

(Signed)  C.  De  Caj^dollr. 

KKY  TO  THE  MEXICAN  AND  CENTRAL  AMERICAN  SPECIES   OF  THALICTRUM. 

a.  Leaflets  peltate  or  aubpeltate. 

b.  AJcenes  at  least  twice  as  long  as  hroad, 

c.  Glaucous  throughout;  akenes  tapering  at  base  or  with  a  short  but  evident  stipe,  narrowly 

elliptical. 

d.  Leaflets  largCj  with  very  broady  shallow  crenations, 

Thalictrum  peltatum  DC.    Prodr.  1:11.     1824.  Plate  XXI. 

Apparently  a  tall,  coarse  plant,  glabrous  and  very  glaucous  throughout;  upper 
leaves  twice  ternate;  leaflets  very  largo  (the  upper  ones  8  cm.  in  diameter),  peltate, 
orbicular,  with  a  few  largo  crenations  or  lobes  above,  nearly  entire  below,  rather 
strongly  veined,  pale  on  both  sides;  inflorescence  an  open  panicle,  2  dm.  long  (in 
the  only  specimen  seen; ;  fruit  somewhat  oblong,  5  to  6  mm.  long,  tapering  at  base 
(almost  stipitate) ;  one  edge  nearly  straight,  the  other  rounded ;  the  sides  with  2  or  3 
nearly  parallel  nerves  either  distinct  or  united  by  cross  nerves;  style  very  long  (12 
mm.  or  more)  and  somewhat  persistent. 

Collected  by  C.  G.  Pringle  on  bluff  of  barranca  above  Cuemavaca,  Morelos,  August 
23,  1897  (No.  7448),  and  distributed  as  T.  pringlei.  It  differs  from  T.  pringlei  in  its 
fruit  and  foliage. 

I  have  described  this  species  from  Mr.  Pringle's  specimens,  since  Do  Candolle*s 
description  really  applies  otiually  as  well  to  any  one  of  the  peltate-leaved  species. 
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For  the  purpose  of  comparison  I   have  inserted   here  A.   De  Candollo^s   original 
deecription : 

"T.  PELTATUM,  tioribus  polygamis,  lilamentis  filiformibus,  antheris  longe  aristatis, 
oarpellis  sessilibus  stylo  longe  aristatis,  segmentis  foliorum  inferiorum  peltatis.'' 

Besides  Mr.  Pringle's  plants,  the  only  other  specimen  of  this  species  known  is  the 
type  now  in  the  De  Caadolle  herbarium,  of  which  a  sketch  is  here  reproduced. 

As  is  seen  in  the  description  above,  no  type  locality  is  given,  nor  is  any  indicated 
on  the  label  of  the  type  specimens.  The  postscript  to  C.  De  Candolle's  letter,  quoted 
above,  while  not  conclusive,  seems  to  throw  some  light  on  this  point,  and  is  as  follows : 

*'The  Prodromns  type  of  Thalictmm peltatum  is  labeled  thus:  'Mexique  M'Alaman 
1811.'  Now,  Alaman  was  minister  of  the  interior  of  Mexico  and  a  friend  of  my 
grandfather,  to  whom  he  has  sent  many  other  plants,  but  I  do  not  know  where  he 
collected  them." 

From  this  it  is  seen  that  Alaman  was  stationed  in  the  City  of  Mexico,  and  it  is  not 
improbable  that  Mr.  Pringle's  specimens  may  have  been  collected  at  or  near  the 
type  locality.  It  is  well  known  that  the  Cuernavaca  region  has  long  been  the  resort 
of  the  wealthy  and  influential  class  of  the  City  of  Mexico. 

Explanation  of  Plate.— a,  Leaf;  b,  fruit  with  style,  the  latter  hroken  off.  (Tracing  made  from  the 
type  specimen  now  in  the  Do  CandoUe  herbarium  at  Geneva,  Switzerland,  furnished  by  M.  Casimir 
De  CandoUe.) 

dd.  Leaflets  small ,  toith  small  ovate  teeth, 

Thalictnun  jaliscanum  Rose,  sp.  nov. 

Stems  tall,  glabrous  and  glaucous;  upper  leaves  ternate,  the  leaflets  peltate, 
orbicular,  6  to  10  toothed,  glabrous;  inflorescence  a  large  open  panicle;  carpels  nar- 
rowly elliptical,  somewhat  cuneate  at  base,  strongly  nerved. 

Collected  by  J.  N.  Rose  on  the  table-land  between  Colotlan  and  Bola&os,  State  of 
Jalisco,  September  7  to  9, 1897  (No.  2840). 

cc.  Not  at  all  glaucous  ;  akenes  suhsessilef  one  side  straight, 

Thalictrum  cuernavacanum  Rose,  sp.  nov. 

Stems  low,  6  dm.  high,  somewhat  branching  above,  more  or  less  pubescent;  leaves 
2-tomate;  leaflets  nearly  orbicular,  peltate,  with  broad,  rounded,  or  somewhat 
apiculate  crenations,  slightly  roughened  above,  densely  puberulent  beneath,  pale, 
45  mm.  or  less  long ;  flowers  in  an  open  panicle,  perfect ;  stamens  with  short  apicnla- 
tions;  styles  long;  akenes  with  one  side  straight,  the  other  curved,  narrowed  at 
base,  but  more  strongly  towards  the  apex,  the  fruit  with  3  or  4  nearly  parallel  ribs 
sometimes  uniting,  slightly  scabrous,  4  mm.  long. 

Collected  by  Mr.  C.  G.  Pringle  near  Cuernavaca,  State  of  Morelos,  1896  (No.  7238) 
and  1898  (No.  6878). 

bb.  Akenes  a  little  longer  than  broad. 

e.   Leaves  1  or  2  ternate;  leaflets  large ^  orbicular, 

Thalictmm  pringlei  Wats.  Proc.  Am.  Acad.  25 :  141.     1890. 

The  type  of  this  species  comes  from  near  Guadalajara,  State  of  Jalisco,  and  was 
collected  by  Mr.  C.  G.  Pringle,  June  29,  1889  (No.  2478).  We  have  a  duplicate  type 
(Type  No.  687)  in  the  National  Herbarium.  Here  probably  is  to  be  referred  Mr.  Prin- 
gle's No.  2478,  with  similar  data,  but  described  as  T.pubigerumf  which  it  can  not  be. 
Two  peculiar  forms  of  this  species  were  collected  by  me  on  the  west  range  of  the 
Sierra  Madre,  and  are  characterized  below. 
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Thalictrum  prlnglei  reticulatuxn  Rose,  var.  nov. 

Stems  low,  3  to  4.5  dm.  high,  somewhat  i)ubesceut;  leaves  twice  tcrnate;  leaflets 
peltate,  nearly  orbicular,  12  to  40  mm.  in  diameter,  entire  or  3  to  5  angled,  paberalent 
and  pale  beneath,  dark  green  and  glabrous  above,  strongly  netted- veined ;  inflores- 
cence a  narrow  terminal  panicle;  fruiting  peduncle  nodding;  stamens  not  seen; 
styles  long;  akenes  glaucous,  obliquely  lunate,  with  about  3  lateral  nerves. 

Collected  by  J.  N.  Rose  between  Pedro  Paulo  and  San  Blascito,  in  the  foothills  of 
the  Sierra  Madre,  Territorio  de  Tepic,  August  4,  1897  (No.  1985). 

The  second  form  is  nearer  the  type  than  the  above.  In  the  toothing  of  the  leaflets 
it  is  much  like  T,  pringlei,  but  the  leaflets  are  not  always  peltate,  and  are  slightly 
puberulent  beneath,  and  the  anthers  have  longer  apiculations. 

Collected  by  J.  N.  Rose  between  Dolores  and  Santa  Gertrudis,  August  7, 1897  (No. 

3372). 

ee.  Leaves  4  or  S  temate  ;  leaflets  small,  ovate, 

Thalictrum  guatemalense  C.  DC.  &  Rose,  sp.  nov. 

Stems  6  to  7  dm.  high,  rather  slender  and  more  or  less  branched,  more  or  less  his- 
pid; leaves  much  divided;  rachis  pilose;  leaflets  small,  peltate,  more  or  less  rough- 
ened on  both  sides,  paler  and  strongly  veined  beneath ;  akenes  turgid,  somewhat 
roughened,  less  than  4  mm.  long.  In  the  National  Herbarium  we  have  two  speci- 
mens of  this  species,  both  from  Guatemala  and  both  distributed  as  T.peltaium  One 
of  these  is  No.  164,  Enrique  Th.  Heyde,  collected  in  1892,  and  the  other  is  Capt.  J.  D. 
Smith's  No.  794,  collected  by  Rosalie  G6mez. 

To  this  species  is  to  be  referred  probably  Lecoyer's  T.peltaium  from  Costa  Rioa. 

aa.  Leaflets  not  peltate. 

This  section  of  Thalictrum  contains  about  12  Mexican  species.  As  several  species 
heretofore  reported  from  Mexico  must  probably  be  excluded  from  its  flora,  and  as  I 
am  in  doubt  as  to  the  best  treatment  of  some  of  the  older  species,  it  seems  best  to 
defer  for  another  paper  a  synopsis  of  these  species.  The  following  new  species  may 
be  described  here : 

Thalictrum  pachucense  Rose,  sp.  nov. 

Small  delicate  plants  with  long  fibrous  roots,  2  to  3  dm.  high,  glabrous  through- 
out ;  loaves  all  or  mostly  basal,  small,  1  dm.  or  less  long  including  the  petioles, 
3-ternate;  leaflets  small,  5  to  7  mm.  long,  either  broad  and  cordate  or  narrow  and 
cuneate  at  base,  pale  beneath,  glabrous  on  both  sides;  pedicels  erect  in  flower,  bent 
at  tip  in  fruit;  flower  hermaphrodite;  sepals  purplish;  stamens  apiculate;  stigma- 
tose  style  long  and  slender;  immature  fruit  glabrous,  oblong. 

Collected  by  Mr.  C.  G.  Pringle  in  open  woods  of  the  Sierra  de  Pachuca,  Hidalgo, 
altitude  2,700  meters,  July  16,  1898  (No.  6880). 

Thalictrum  madrense  Rose,  sp.  nov. 

Glabrous,  slender,  1  foot  or  less  high  from  a  cluster  of  thickened  roots;  leaves 
small,  sessile,  1  or  2  ternate ;  leaflets  mostly  3-toothed  or  lobed ;  flowers  di(£cious(  f ) ; 
fertile  flowers  often  axillary  and  single;  style  wanting;  stigma  short  and  thickened; 
akenes  with  strong  undulate  ribs. 

Collected  by  J.  N.  Rose  near  tht^  top  of  the  west  range  of  the  Sierra  Madre  east  of 
Santa  Teresa  in  the  Territorio  de  Tepic,  August  13,  1897  (No.  2232),  and  on  the  west 
side  of  the  cast  range  in  the  State  of  Durango,  August  15  (No.  3505). 

This  s))ecie8  is  a  near  relative  of  T.  pinnatunif  but  differs  especially  in  having  ter- 
nate instead  of  pinnate  leaves. 

Thalictrum  grandiflorum  Rose,  nora.  nov.     T.  (frandtfoHum  Rose,  Contr.  Nat.  Herb. 

5:  143.    1897.    Not  Watson. 

This  species  has  been  distributed  as  T,  grandiflorum,  which  name  it  may  now  bear, 
since  the  name  T.  grandifolium  is  a  homonym. 

'the  type  (Type  No.  1513)  is  in  the  National  Herbarium. 
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Tb^liotnun  papiUosiiin  Rose,  sp.  nov. 

Stems  low,  somewhat  hairy;  leaves  small,  3-ternate;  rachis  somewhat  hairy; 
leaflets  nearly  round,  mostly  cordate  at  base,  somewhat  3-lobed,  papillose  above, 
strongly  nerved  beneath  and  more  or  less  hairy ;  inflorescence  contracted ;  pedicels 
strongly  nodding  in  fruit;  akenes  2  mm.  long,  hardly  longer  than  broad,  with  a  few 
irregular  ribs. 

Collected  by  J.  N.  Rose  on  the  road  between  Huejnqnilla  and  Mesquitec,  Jalisco, 
August  25,  1897  (No.  2586),  and  near  Monte  Escobedo,  Zacatecas,  August  27,  1897 
(No.  2658). 

This  species  is  near  T.  lanatum^  but  with  much  shorter  fruit,  etc. 

CEDRELA  OB,  SPANISH  CEDAR. 

There  is  more  or  less  coDfusion  in  the  pablic  mind  regarding  the 
Spanish  cedar.  It  is  not  a  coniferous  tree,  as  is  sometimes  stated,  but 
belongs  to  the  order  Meliaceae  and  the  genus  Gedrela.  I  have  had 
specimens  of  a  Cedrela  from  the  west  coast  of  Mexico  under  consider- 
ation for  seven  or  eight  years  without  being  able  to  place  it  satisfac- 
torily in  any  described  species.  I  saw  and  collected  specimens  myself 
in  1897,  and  after  my  return  went  over  the  material  again,  concluding 
that  it  was  an  undescribed  species.  I  then  sent  material  to  M.  de 
Gandolle,  who  agrees  with  me  and  joins  in  describing  as  below. 

Mr.  E.  W.  Nelson,  who  has  seen  much  of  the  Spanish  cedar  of  west- 
ern Mexico,  tells  me  that  it  is  a  common  tree  on  parts  of  the  coast 
l)lains  from  Banderas  Bay  to  Acaponeta,  in  the  Territory  of  Tepic.  It 
is  also  very  common  on  the  two  larger  of  the  Tres  Marias  Islands,  and 
has  long  been  the  principal  source  of  income  for  these  islands,  the 
wood  having  been  cut  and  exported  from  them,  at  least  since  1865. 
Although  the  readily  accessible  supply  is  now  nearly  exhausted,  yet 
Mr.  Nelson  tells  me  that  he  saw  trees  24  meters  (80  feet)  high  and  with 
trunks  6  to  9  dm.  (2  and  3  feet)  in  diameter.  During  the  dry  season 
schooners  are  loaded  with  the  wood  and  carry  it  to  San  Francisco, 
where  it  is  manufactured  into  cigar  boxes.  On  the  mainland  I  found 
that  the  wood  was  used  by  the  Mexicans  also  for  tables,  doors,  store 
fittings,  furniture,  clothes  chests,  etc.  The  tree  is  planted  in  many  of 
the  towns,  especially  along  the  streets  and  in  yards,  and  is  frequently 
seen  along  the  roadside.  I  have  seen  herbarium  specimens  from  Tepic 
(Palmer,  1891, 1892) ;  San  Bias  and  Rosa  Morada  (Nelson,  1897),  and 
Acaponeta  (Rose,  1897).  The  species  is  found  below  1,000  feet  altitude 
in  the  arid  tropical  zone. 

A  second  species  is  here  described  also,  coming  from  north  of  Oaxaca 
City.  This  species  has  heretofore  been  associated  with  C.  montana^ 
from  which,  however,  it  must  be  quite  distinct.  This  is  a  small  tree 
and  is  found  at  an  altitude  of  1,860  meters. 

From  the  east  coast  also  a  considerable  quantity  of  '^  cedar"  is  shipped 
to  the  United  States.  During  the  fiscal  year  of  1897-98,  about  $150,000 
worth  of  the  wood  was  shipped  to  the  United  States,  the  ports  of  ship- 
ment being  Tampico,  Tuxpan,  Vera  Cruz,  Goatzacoalcos,  and  Frontera; 
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the  most  coming  from  Tuxpan.  I  have  seen  no  specimens  of  this 
species.  Mr.  E.  W.  Nelson,  who  is  familiar  with  the  tree  and  its  dis- 
tribution, tells  me  that  it  comes  from  the  humid  tropics  and  is  likely  to 
be  distinct  from  either  of  the  above  and  from  the  Yucatan  species 
( C.  odorata).  It  is  not  unlikely  that  this  species  may  be  the  little  known 
C,  angustifolia  or  the  very  doubtftil  0.  mexieana.  M.  C.  de  GandoUe 
writes  me  that  C.  mexieana  can  not  be  determined  from  the  description. 
The  type  locality,  however,  is  known,  and  by  this  the  species  may  yet 
be  made  out. 
The  North  American  species  may  be  noted  as  follows : 

Cedrela  occidentalis  C.  DC.  &  Rose,  sp.  nov. 

Tree  15  to  20  meters  high ;  the  trunk  6  dm.  iu  diameter ;  leaves  rathet  variable,  2  to 
8  dm. long;  leaflets  6  to  20  pairs,  variable,  oblong  and  obtase  to  lanceolate  and 
shortly  acnminate  (acumen  either  acnte  or  obtuse),  base  unequal  and  acute  on  shorter 
side,  rounded  or  subacute  on  the  other  side,  5  to  18  cm.  long  by  2.5  to  7  cm.  broad, 
glabrous  above,  at  first  pubescent  (as  is  also  the  raohis),  beneath  becoming  glabrate ; 
inflorescence  a  broad  open  panicle  often  4  dm.  long,  glabrous;  pedicels  very  short; 
calyx  2  mm.  long,  5- toothed ;  teeth  broadly  ovate,  subacute,  as  long  as  the  tube, 
glabrous  or  nearly  so;  petals  6  mm.  long,  obtuse,  whitish-pubescent  without;  sta- 
mens glabrous,  anthers  not  apiculate  at  top ;  column  2  to  3  mm.  long,  longer  than 
the  ovary ;  style  shorter  than  the  (glabrous)  ovary ;  capsule  25  to  30  mm.  long. 

Collected  by  J.  N.  Rose  at  Acaponeta,  June,  1897  (No.  1438);  by  Dr.  E.  Palmer  at 
Tepic,  1891-92  (No.  1894) ;  and  by  E.  W.  Nelson  at  San  Bias,  1897  (No.  4343),  and  Rosa 
Morada,  1897  (No.  4357)— all  in  the  Territorio  do  Tepic. 

Cedrela  oazacensis  C.  DC.  <&  Rose,  sp.  nov.  Cedrela  moniana  mexioana  C.  DC. 
Monogr.  Phau.  1 :  741.     1878. 

A  small  tree ;  leaflets  6  to  7  pairs,  opposite,  very  shortly  petiolate,  oblong,  5  to  12 
cm.  long,  3  to  4.5  cm.  broad,  truncate  at  base,  shortly  acuminate  and  obtuse,  nearly 
glabrous  above,  softly  pubescent  beneath ;  inflorescence  a  broad  terminal  panicle, 
much  longer  thau  the  leaves,  glabrous;  calyx  glabrous,  or  nearly  so,  5-ioothed ; 
sepulH  obtuse;  petals  4  mm.  long,  reddish  pubescent  above,  grayish  below;  colamn 
rather  short ;  style  short. 

This  species  is  distinct  from  C.  montana,  which  comes  from  Venezuela.  Acoording 
to  Do  Candolle  it  was  colh'cted  first  near  Oaxaca  by  Andrieux,  and  more  recently 
near  the  same  locality  by  C.  G.  Pringle,  August  15,  1894  (No.  4802),  Lnoius  C.  Smith, 
July  20,  1899  (No.  79),  and  J.  N.  Rose,  June  17,  1899  (No.  4604). 

The  following  key  to  the  North  American  species  may  serve  to  distinguiah  the 
species  until  fuller  collections  may  warrant  a  recasting  of  the  descriptions : 

KEY  TO   THE   NORTH  AMERICAN   SPECIES  OF   CEDRELA. 

a.  Leaves  oddly  pinnate. 
Cedrela  imparipinnata  C.  DC.    (Guatemalan  species.) 

aa.   Leaves  not  oddly  pinnate, 
b.  Mature  leaves  glabrous  on  both  sides. 
c.   Calyx  ylahrous,  or  nearly  ho  ;  sepals  acute. 
d.  Style  ox  lomj  as  the  petals ;  acumen  of  the  leaf  elongated,  acute. 
Cedrela  odorata  L.  fide  C.  DC.    (Yucatan  plants.) 

dd.  Style  shorter  than  the  petals;  acumen  of  the  leaf  short  and  obtusish, 
Cedrela  occidentalis  C.  DC.  iV  Hose.     (Rose's  No.  1438.) 
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cc.  Calyx puheru lent ;  sepaJa  ohtuae, 

Cedrela  angustUblia  DC. )  d„„^tf„i         .^^ 
Cedrela  mezicana  Koein.  ) 

bb.  Mature  leaves  puheacent  henealh. 

e.   Petals  g rayish  p  m  heaceti t, 

Cedrela  fisoilis  Veil.    (Guatemalan.) 

ee.    Petals  reddish  pnhescent. 

Cedrela  oazacensis  C.  DC.  <&  Rose.    ( C.  moniana  mexicana  C.  DC.) 

NOTES  ON  mSW  OE  BARE  LEGUMINOSAE. 

AESCHYNOMENE. 

Specimens  of  several  species  of  Aeschynomene  Lave  recently  been 
added  to  the  National  Herbarium,  After  a  most  careful  study  of  the 
genus  I  am  convinced  that  5  of  the  species  are  undescribed.  The 
added  material  is  as  follows : 

Aeschynomene  acapulcensis  sp.  nov. 

Prostrate  herbs  with  long  slender  wiry  branches,  slightly  pubescent  but  never 
glandular  or  viscid ;  stipules  broadly  ovate,  acute,  persistent  even  after  the  leaves 
have  fallen;  leaflets  5  to  7,  glabrous,  obovate  to  oblong,  rounded  at  apex,  8  to 
12  mm.  long;  calyx  2  mm.  long,  slightly  longer  tban  the  subtending  bracts; 
corolla  yellow,  6  mm.  long;  stipe  long  (4  to  5  mm.);  ovary  glabrous;  legume 
deeply  notched  on  the  back,  2-joiuted  (in  my  specimen).  Collected  by"  Dr.  E.  Palmer 
near  Acapulco,  Mexico,  in  1894-95  (Xo.  126).  This  species  much  resembles  A. 
viscidula,  but  is  of  very  different  habit  and  foliage. 

Hemsley  in  the  Biologia  gives  a  species  fnmi  A<*apul('<),  but  without  Hpecific  name. 
This  may  be  the  plant. 

Aeschynomene  amorphoides  (Wats.)  Rose. 
A  shrub  12  dm.  high. 
Very  common  about  Bolailos,  Jalisco,  Septcml»or  10  to  19,  1897  (Ts^o.  2859\ 

AeBchynomene  compacta  Rose,  sp.  nov. 

Apparently  a  very  compact  shrub  9  to  30  dm.  high ;  old  branches  smooth  and  gray ; 
young  branches  very  silky;  leaflets  numerous  (15  to  25  pairs),  crowded,  3  to  4  mm. 
long,  somewhat  3-ncrved,  the  main  nerve  submarginal,  acute,  more  or  less  appressed- 
pubescent;  petiole  very  short ;  stipules  linear;  inflorescence  compact,  shorter  than 
the  leaves,  few-flowered,  pedicels  short;  bractlets  2,  orbicular,  obtuse,  3  to  4  mm. 
long,  about  the  length  of  the  calyx  tube,  silky-pubescent;  calyx  slightly  2-lipped, 
the  2  upper  teeth  slightly  united,  obtuse,  the  3  lower  teeth  ovate,  acute,  the  middle 
one  longer;  corolla  " maroon-red,'*  banner  orbicular  with  short  broad  claw;  fruit 
short-stipitate  (3  to  4  nun.  long),  2-jointed  (in  my  specimens),  deeply  constricted  be- 
tween the  joints,  especially  indented  on  the  dorsal  side,  covered  with  short  appressed 
.hairs. 

Collected  by  Mr.  C.  G.  I*ringle,  in  Tomellin  Canyon,  State  of  Oaxaca,  October  1, 
1894  (No.  5645);  by  E.  W.  Nelson  between  Juchitan  and  Chivela,  Oaxaca,  1895 
(No.  2630),  and  by  Lucius  C.  Smith,  June  1, 1895  (No.  452). 

This  species  resembles  J.  fascicularis  in  foliage,  but  is  of  more  compact  habit,  and 
has  smaller  leaflets,  a  different  calyx  and  different  bracflets.  A.  fascicularis  has 
short,  acute  bractlets,  the  sepals  are  all  acute,  the  corolla  also  larger,  and  its  petals 
longer- clawed. 
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Aeschynomene  fascicularis  Schleclit.  «&  Cliam.  Linoiea,  5 :  584.     1830. 

Flowers  yellow. 

Collected  by  J.  N.  Rose  near  San  Juan  Capistrauo,  August  22,  1897  (No.  2482),  and 
west  of  Bolanos,  September  10  to  19  (No.  2937). 

Aeschynomene  fruticosa  Rose,  sp.  nov. 

A  sbrub  12  to  15  dm.  high,  with  stiff  grayish  branches;  young  parts  strigose- 
pubescent,  becoming  glabrous;  leaves  small;  leaflets  3  or  4  pairs,  oblong,  8  to  14 
mm.  long,  rounded  at  base,  also  at  apex,  long-apicalate,  nearly  glabrous;  flowers 
fascicled  in  the  axils  or  in  a  short  few-flowered  raceme  shorter  than  the  leaves; 
pedicels  slender,  10  to  12  mm.  long;  buds  long-acuminate;  the  2  bracts  subtending 
the  flowers  small,  much  shorter  than  the  caly^,  2  mm.  long,  ovate,  acute^  striate; 
calyx  tube  2  mm.  long,  slightly  hairy ;  sepals  5,  the  2  upper  ones  3  mm.  long,  acute, 
united  to  the  middle;  the  3  lower  lobes  unequal,  the  central  one  long-acuminate,  4 
mm.  long,  the  other  two  2  mm.  long,  acute;  corolla  yellow,  6  mm.  long,  somewhat 
pubescent  without;  stamens  of  the  genus;  ovary  pabescent;  stipe  not  longer  than 
the  longest  sepal,  sometimes  not  longer  than  the  calyx  tube;  legume  with  face 
nearly  straight,  deeply  indented  on  the  dorsal  side,  1  to  3  jointed,  becoming 
glabrate  in  ago. 

Collected  by  Dr.  £.  Palmer  on  stony  hills  near  Topolobampo,  State  of  Sinaloa, 
September  15  to  25,  1897  (No.  204).  Near  A.palmerij  but  with  smaller  leaflets,  very 
different  calyx,  etc. 

Aeschynomene  palmeri  Rose,  sp.  nov. 

A  shrub  with  grayish  bark  thickly  set  with  small  lenticels;  young  branches 
slightly  pubescent,  soon  glabrate;  leaflets  4  to  7  pairs,  orbicular  to  oblong,  gla- 
brous or  nearly  so,  10  to  25  mm.  long,  rounded  at  base,  but  usually  somewhat  oblique, 
obtuse,  rounded  or  retuse,  and  apiculate  at  apex,  dark  green  and  shining  above, 
paler  beneath;  inflorescence  paniculate  or  simply  racemose;  pedicels  slender; 
bracts  2,  ovate,  acute,  striate;  calyx  small,  the  4  upper  lobes  about  equal,  nearly 
orbicular,  rounded  at  apex;  the  lower  lobe  longer,  narrower,  and  acuminate,  all  a 
little  hairy  on  the  margin ;  corolla  rose-colored  ( ?) ;  banner  large,  orbicular,  strongly 
bent  backward;  wings  and  keel  deeply  aurlclcd  (on  one  side)  and  slender-clawed: 
keel  strongly  inflexed;  stamens  (as  of  the  genus)  in  2  clusters  of  5  each;  ovary 
glabrous,  stipitate;  style  very  long  and  filiform;  mature  joints  obliquely  obovate, 
glabrous  and  shining;  immature  pod  3-lobed. 

Collected  by  Dr.  E.  Palmer  near  Acapuloo  in  1894-95  (No.  106a). 

A  very  distinct  species. 

Aeschynomene  paniculata  Willd. ;  Yog.  Linnaea,  12 :  95.    1838. 

Collected  by  Dr.  E.  Palmer  near  Acapulco  in  1894-95  (No.  283). 

This  species  has  once  before  been  reported  from  Mexico,  but  without  definite 
locality. 

Aeschynomene  petraea  Robinson,  Proc.  Am.  Acad.  27 :  166.    1892. 

Collected  by  E.  W.  Nelson  on  mountains  near  Talpa,  altitude  4,400  to  5,000  feet, 
March  7,  1897  (No.  4033) ;  on  roadside  between  Mascota  and  San  Sebastian,  Tepic, 
March  14, 1897  (No.  4058) ;  and  by  Mr.  E.  A.  Goldman  near  Chacala,  Durango,  February 
23, 1899  (No.  329). 

Aeschynomene  simulans  Rose,  sp.  nov. 

Perennial;  stems  herbaceous,  about  3  dm.  high,  branching  at  the  base,  nearly 
glabrous  throughout;  leaflets  8  to  12  pairs,  oblong  to  oval,  rounded  or  cordate  at 
base,  more  or  less  oblique,  rounded  or  retuse  and  shortly  mucronate  at  apex,  8  to  18 
mm.  long,  thickish,  strongly  nerved,  nearly  glabrous;  stipules  ovate,  acnte;  flower- 
ing stems  often  leafless,  forming  a  branching  panicle,  or  the  flowers  borne  in  axil- 
lary racemes  shorter  than  the  leaves;  inflorescence  but  slightly  pubescent,  never 
glandular;  pedicels  very  short,  of  fruit  sometimes  6  mm.  long;  bracts  ovate,  obtuse, 
1  mm.  long;  calyx  glabrous;  I  upper  sepals  obtuse;  lower  sepal  aeute;  corolla  yellow, 
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tinged  with  purple,  8  mm.  long;  legume  stipitate,  3-jointed,  constricted  on  both 
sides,  but  most  on  the  dorsal  side,  nearly  glabra te. 

Collected  at  Acaponeta,  June  26,  1897  (No.  1487),  and  between  Rosario  and  Colo- 
mas,  July  12, 1897  (No.  1616). 

This  species  is  near,  perhaps  too  near^  A,  petraea  Robinson,  but  differs  in  coming 
from  the  low,  hot  coastal  plain  of  the  west  coast,  while  A. petraea  comes  from  much 
higher  elevations;  it  also  has  very  different  pubescence,  larger  leaflets,  smaller 
bracts  and  flowers,  glabrous  calyx,  etc. 

CALLIANDRA. 

Mexico  and  Central  America  contain  about  35  species  of  Galliandra, 
all  but  5  of  which  are  represented  in  the  National  Herbarium.  Ben- 
tham^  in  his  monograph  of  the  genus,  enumerates  just  100  species,  of 
which  he  assigns  25  to  North  America.  Mr.  Hemsley,  in  the  Biologia 
Gentrali- Americana,  lists  23  species. 

I  have  decided  to  publish  the  four  following  species  only  after  a  very 
careful  study  of  all  the  Mexican  members  of  the  genus.  It  was  my 
intention  to  publish  here  a  synopsis  of  all  our  Mexican  species,  but 
owing  to  the  diflficulty  in  deciding  the  identity  of  2  or  3  of  them,  I  have 
postponed  this  revision  to  a  future  paper. 

Series  Lajetevirentes. 

Calliandra  oazacana  Rose,  sp.  nov. 

Nine  to  15  dm.  high;  branches  slender  and  glabrous;  plnme  1  to  2  pairs;  stipules 
2  mm.  long,  obtuse;  petiole  without  glands,  2.5  to  3.5  cm.  long,  slender;  leaflets  14 
to  18  pairs,  oblong,  acute,  5  to  6  mm.  long,  glabrous  except  a  few  hairs  along  the 
margin  (and  also  on  the  secondary  rachis);  heads  1  to  3  in  the  axils  of  the  leaves; 
peduncles  slender,  5  to  7  cm.  long,  longer  than  the  leaves;  stamens  18  to  20 mm. 
long,  reddish;  pods  unknown. 

Collected  by  Mr.  C.  G.  Pringle,  July  10,  1897,  on  granite  ledges,  Tomellin  Canyon, 
Oaxaca,  altitude  1,050  meters  (No.  6734). 

Calliandra  penduliflora  Rose,  sp.  nov. 

A  shrab,  3  meters  or  so  high,  with  light  gray  bark;  young  branches  covered  with, 
short  spreading  pubescence;  leaves  large;  pinnsB  1  or  2  pairs;  leaflets  4  to  6  pairs, 
unequal,  the  largest  ones  4  to  5  cm.  long,  oblong,  rounded  at  apex,  very  oblique  at 
base,  3  to  5  nerved  at  base,  pubescent  on  both  sides;  stipules  variable,  6  to  10  mm. 
long,  striate;  inflorescence  axillary  or  more  or  less  naked  and  paniculate  above; 
pedancles  often  2  to  4  in  the  axils,  long  and  slender,  sometimes  1  dm.  long;  heads 
large  and  densely  flowered;  calyx  and  corolla  glabrous;  stamens  long  and  pendent; 
fruit  not  seen. 

Collected  by  J.  N.  Rose  in  southern  Durango,  August  16,  1897  (No.  2332) ,  and  at 
Bolafios,  September  14  (No.  2924).     The  latter  collection  is  the  type  of  the  species. 

This  is  a  very  beautiful  plant,  and  not  closely  related  to  any  other  of  the  Mexican 
species. 

Calliandra  un^uga  Rose,  sp.  nov. 

Shmb  12  to  24  dm.  high,  with  many  short  stiff  grayish  branches;  leaves  small; 
petioles  2  to  4  mm.  long;  pinnie  1  pair;  leaflets  2  to  4  pairs,  leaflets  oblong,  2  to  4 
mm.  long,  nearly  glabrous,  obtuse,  sometimes  apiculate;  peduncles  axillary,  15  to 
20  mm.  long;  stamens  long,  white  with  pink  tips;  legume  3.5  cm.  long,  glabrous. 

Collected  by  Lucius  C.  Smith  at  Culcatlan,  State  of  Oaxaca,  altitude  1,800  feet, 
September  24,  1894  (No.  203),  and  by  Mr.  E.  W.  Nelson  at  the  same  locality,  October  8 
to  24,  1894  (No.  1648). 
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Series  Macrophyllae. 

Calliandra  laevis  Rose^  sp.  no  v. 

A.  tree,  7.5  meters  or  more  high,  glabrous  thronghont;  pinnae  1  pair;  leaflets  I  pair, 
5  to  10  cm.  long,  lanceolate,  midrib  somewhat  one-sided;  peduncle  2.5  to  3.5  cm. 
long;  calyx  2  mm.  long;  corolla  elongated,  6  to  8  mm.  long;  stamens  3.5  cm.  loug; 
pods  10  to  13  cm.  long. 

Apparently  common  along  the  upper  edges  of  the  Tropics.  Collected  by  J.  N.  Rose 
near  Colomas,  State  of  Sinaloa,  July  18,  1897  (No.  1753),  and  at  Dolores,  Territorio 
de  Topic,  August  6,  1897  (No.  3365). 

Near  C.  emarginata,  but  leaflets  always  in  one  pair  and  not  3-nerved. 

MISCELLANEOUS  SPECIES. 

Aoaoia  subangulata  Rose,  sp.  no  v. 

A  spreading  shrub,  5  to  7  m.  high;  branches  somewhat  angled,  bearing  short 
straight  prickles,  more  or  less  puberulent;  stipules  small,  somewhat  membranaceous, 
2  to  4  mm.  long;  petiole  short  (13  mm.  long),  bearing  a  large  but  inconspicuous  and 
depressed  oblong  gland  near  the  middle ;  main  rachis  somewhat  4-angled,  sometimes 
prickly;  pinnie  about  7  pairs;  stipels  minute;  leaflets  20  to  30  pairs,  oblong,  5  to  7 
mm.  long,  midnerve  strongly  eccentric,  tbickish,  puberulent;  inflorescence  a  large 
spreading  naked  panicle ;  heads  more  or  less  verticillate,  on  peduncles  less  than  one 
inch  long;  stamens  numerous,  pale  yellow;  legume  unknown. 

Collected  by  Mr.  C.  G.  Pringle  on  calcareous  hills  near  Tehuacan  in  the  eastern 
part  of  the  State  of  Puebla,  August  6,  1897  (No.  6775). 

This  Acacia  comes  nearest  A.  herlandieri,  but  has  fewer  pinnas  and  leaflets^  the 
latter  larger,  thicker,  and  greener,  etc. 

Brongniartia  lunata  Rose,  sp.  nov. 

A  low  shrub;  branches  slender,  pubescent;  leaves  1.5  to  2  dm.  long;  stipules 
luuate-reniform,  but  the  upper  lobe  acute;  leaflets  distant,  3  to  5  pairs,  oblong,  48 
to  55  mm.  long,  rounded  and  apiculate,  above  pubescent,  becoming  glabrate  in  age, 
beneath  paler,  appressed-pubescent,  and  in  age  reticulated ;  flowers  in  pairs  in  the 
axils;  peduncle  2.5  mm.  long,  glabrous;  subtending  bracts  not  seen;  calyx  15  mm. 
long,  glabrous  without;  corolla  25  mm.  long;  legume  not  seen. 

Collected  by  J.  N.  Rose  in  the  State  of  Durango,  east  of  Huasemote,  August  15, 
1897  (No.  2314).  Very  different  from  the  above  and  all  other  species  which  I  have 
seen  in  the  shape  of  its  stipules. 

Brongniartia  difihisa  Rose,  sp.  nov. 

liow,  difl'use  shrub,  about  1  dm.  high,  glabrous  or  nearly  so  throughout;  stipules 
oblong  to  ovate,  6  to  8  mm.  long,  acute,  deciduous;  leaflets  3  to  9  pairs,  oblong,  12  to 
20  mm.  long,  rounded  or  slightly  cordate  at  base,  rounded  or  retuse  at  apex,  apiculate, 
glabrous;  flowers  1  to  2  in  the  axils;  peduncles  25  to  35  mm.  long,  Sionder;  bracts 
subtending  the  flowers  broadly  ovate,  8  mm.  long,  scarious,  caducous;  calyx  8  mm. 
long,  the  lobes  acute,  the  2  upper  lobes  united  to  near  the  top,  glabrous  without, 
pubescent  within ;  corolla  18  mm.  long,  purplish ;  ovary  glabrous,  stipitate,  3-oviiled; 
immature  pods,  35  mm.  long,  12  mm.  broad. 

Collected  by  J.  N.  Rose  between  Pedro  Paulo  and  San  Blascito,  August  4, 1897  (No. 
1978). 

This  species  is  very  distinct  from  any  other  species  of  this  genus  which  I  have 
seen. 

Casaia  pringlei  Rose,  sp.  nov. 

Shrub  2.5  to  4  m.  high ;  young  branches  somewhat  pubescent,  but  soon  becoming 
glabrate ;  li^aves  2.5  cm.  long,  without  glands ;  stipules  wanting;  leaflets  2  or  3  pain, 
becoming  glabrate  in  age,  mostly  oblong,  sometimes  orbicular  or  obovate,  somewhat 
obliiiue  at  base,  riumdcd  at  apex,  sometimes  apiculate;  inflorescence  and  flowers 
similar  to  the  above;  legumes  1.8  to  2.3  dm.  long,  6  mm.  wide. 
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Collected  by  }ir.  C.  G.  Pringle,  at  Tomellin  Station,  State  of  Oaxaca,  altitude  615 
meters,  Jaly  14, 1897  (No.  7478);  and  by  Mr.  E.W.Nelson  between  Petlatcingo  and 
Acatlan,  State  of  Puebla,  November  20, 1894  (No.  1996). 

This  species  is  near  C.  wisUzeni  Gray,  but  abundantly  distinct.  (Only  4  or  5 
specimens  taken  while  the  train  stopped  for  dinner.) 

Cassia  uuijuga  Rose,  sp.  noy. 

Small  shrab^  3  to  6  dm.  high;  leaves  without  glands;  young  branches  densely 
villous;  stipules  filiform,  4  to  6  mm.  long;  petiole  very  short  or  wanting;  leaflets 
1  pair,  rarely  2  pairs,  nearly  orbicular,  rounded  or  somewhat  cuneate  at  base, 
rounded  and  apiculate  at  the  summit,  about  12  mm.  in  diameter,  more  or  less  Tillons, 
but  becoming  glabrous;  flowers  large,  in  few-flowered  axillary  racemes;  sepals 
large  and  obtuse;  corolla  2.5  cm.  or  more  in  diameter;  perfect  stamens  7,  abortive  3; 
legume  flat,  1  to  1.3  dm.  long,  6  mm.  wide,  acuminate,  stipitate. 

Collected  by  Mr.  C.  G.  Pringle  in  the  eastern  part  of  the  State  of  Puebla,  near 
Tehuacan,  August  5,  1897  (No.  6773). 

This  species  comes  nearest  our  United  States  species,  C  wislizeniy  differing  espe- 
cially in  its  leaflets.  It  has  no  close  affinities  with  any  of  the  other  described  Mexi- 
can species  except  C.  pringlei  above. 

Pitheoolobium  aoatlense  Benth.  Trans.  Linn.  Soc.  30 :  593.    1875. 

This  species  is  very  common  in  the  tropical  valleys  of  western  Mexico.  It  is  a 
shrub  growing  to  the  height  of  3  to  5  meters,  the  corolla  is  covered  with  long  silky 
hairs  and  the  stamens  are  long-exserted  as  in  Calliandra.  The  pod,  which  has  never 
been  described,  is  15  cm.  long  and  2  cm.  wide,  much  flattened,  tapering  at  base  into 
a  stipe  and  apiculate  at  tip,  densely  covered  with  short  reddish  hairs. 

Collected  by  J.  N.  Rose  in  southern  Durango  between  the  two  ranges  of  the  Sierra 
Madre,  August  14,  1897  (No.  2270) ;  near  San  Juan  Capistrano,  Zacatecas,  August  19 
(No.  2434) ;  near  Huejuquilla,  Jalisco,  August  25  (No.  3564),  and  at  Bolafios,  Septem- 
ber 10  to  19  (No.  3692). 

DESGBIPTIONS  OF  MISCELLANEOUS  NEW  OE  EAEE  SPEGIEa 

Ayenia  frutioosa  Rose,  sp.  no  v. 

Low  shrub;  3'oung  branches  densely  8tellate-])ubescent ;  sepals  small,  2  to  3  mm. 
long,  ovate>  acuminate;  petioles  short,  2  to  4  mm.  long;  blade  ovate,  acute  or 
obtuse^  8  to  15  mm.  long,  stellate-pubescent  on  both  sides,  paler  beneath;  flowers 
solitary  and  axillary;  pedicels  slender,  long  (much  longer  than  the  subtending  leaf) 
20  to  30  mm.  long,  bracteate  some  distance  below  the  middle;  sepals  ovate,  shortly 
acuminate,  2.5  mm.  long ;  stamens  5 ;  anthers  3-celled ;  ovary  sessile ;  fruit  densely 
covered  withdong  (for  the  genus)  prickles. 

CoUected  by  Mr.  C.  G.  Pringle  near  Tehuacan,  State  of  Puebla,  altitude  1,5C0 
meters,  1897  (No.  6743). 

Celastnis  pringlei  Rose,  sp.  nov. 

A  vine  climbing  to  6  meters,  the  branches  reddish,  thickly  dotted  with  small 
whitish  lenticels;  leaves  alternate,  narrowly  elliptical,  rounded  or  wedge-shax>ed  at 
base,  acute,  7.5  to  10  cm.  long,  1.8  to  2.5  cm.  broad  at  the  middle,  with  shallow, 
obtuse  teeth,  usually  apiculate,  dark  green,  glabrous;  racemes  1  to  3  in  an  axil,  2.5 
to  5  cm.  long;  pedicels  4  to  6  mm.  long,  2  or  3  bracted,  jointed  just  below  the  flower; 
sepals  5;  petals  5,  white;  stamens  5,  flhiments  attached  below  the  disk;  anthers 
broadly  ovate,  apiculate;  disk  prominent,  lobed;  ovary  3-celled;  cells  each  with 
one  erect  ovule;  dehiscence  of  capsule  loculicidal;  seeds  covered  with  a  yellow 
aril. 

Collected  by  Mr.  C.  G.  Pringle  in  canyons  of  nioiintain  side  above  (,-uernavaca, 
altitude  2,300  meters,  June  1,  1898  (No.  6S12). 
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Cleome  humilis  Rose,  sp.  nov. 

Annual,  erect,  slender,  simple  or  somewhat  branching,  10  to  30  cm.  high,  glabrons 
except  a  little  scabrosity  on  stem,  x^etioles,  and  blade;  leaflets  3,  linear-lanceolate, 
acute,  6  to  30  mm.  long,  longer  than  the  petioles;  racemes  loose,  few-flowered;  pedi- 
cels 6  to  8  mm.  long;  petals  yellow,  3  to  4  mm.  long;  pods  sessile,  narrow,  spread- 
ing, 30  mm.  long. 

Found  in  the  tropical  valleys  of -the  table-land.  Collected  by  J.  N.  Rose  near  San 
Juan  Capistrano,  August  22,  1897  (No.  2429),  and  at  Bolaiios,  September  10  to  19 
(No.  2900).  This  species  is  very  similar  to  C.  tenuis  Watson,  but  of  diflferent  range 
and  with  3  instead  of  5  leaflets,  etc. 

Couepia  polyandra  (H.  B.  K.)  Rose.  Hirtella  polyandra  IT.  B.  K.  Nov.  Gen.  et  Sp. 
6 :  246,  t.  565.  1823.  Moquilea  kunthiana  Mart.  &  Zucc.  Abh.  Akad.  Muench.  1 :  390. 
1830.    Couepia  kunthiana  Benth.  Hook.  Joum.  Bot.  2 :  21*3. 1840. 

This  species  was  collected  by  Humboldt  and  Bonpland  near  Acapulco,  and  was 
named  and  described  by  Kunth  as  a  Hirtella,  the  fruit  being  then  unknown.  Mr. 
Hemsley  also  refers  to  this  species  a  plant  collected  by  Linden  in  Tabasco.  These 
are  the  only  published  records  of  the  collection  of  this  species.  We  have  no  authen- 
tically named  specimens  in  the  National  Herbanum.  The  species  has  recently  been 
re-collected  at  the  type  locality  by  Dr.  E.  Palmer,  also  only  in  flower.  I  collected 
the  specimens  at  several  places  about  Acaponeta,  where  it  is  certainly  native  and  is 
well  known  under  the  name  of  zapote.  At  Acapulco,  Dr.  Painter  states  that  it  is 
called  zapote  amarillo.  The  fruit  is  apparently  eaten,  but  I  saw  none  in  the  mar- 
kets. The  fruit  is  oblong,  about  3  inches  long,  of  yellow  color  and  with  a  somewhat 
roughened  or  warty  skin.  It  contains  one  large  seed  which  is  attached  at  the  base. 
We  now  have  the  following  specimens  in  the  National  Herbarium : 

Dr.  E.  Palmer's  No.  401  (1894-95)  from  Acapulco. 

J.  N.  Rose's  Nos.  1515, 3120, 3310  (1897)  from  near  Acaponeta. 

Cuphea  trichopetala  Rose,  sp.  nov.  Plate  XXII. 

Stems  weak,  shrubby  at  base;  branches  glabrous,  leaves  usually  much  longer  than 
the  internodes,  lanceolate  or  oblanceolate,  5  to  14  cm.  long,  acute,  sometimes  slightly 
acuminate,  sessile  or  tapering  into  a  broadly  winged  petiole  more  or  less  auriculate  at 
base,  nearly  smooth  except  on  the  veins;  inflorescence  short,  terminal,  few-flowered; 
calyx  greenish,  16  mm.  long,  strongly  spurred,  glabrous  within,  more  or  less  setose 
without,  the  upper  sepal  slightly  larger  than  the  5  lower;  the  appendages  alternat- 
ing with,  and  shorter  than  the  sepals,  each  3  to  6  setose;  two  dorsal  petals  showy, 
red,  7  mm.  long,  orbicular  and  rounded  at  apex,  tapering  at  base  into  a  slender  claw ; 
the  4  ventral  petals  reduced  to  long  hairs,  11  mm.  long,  purplish  at  tip;  stamens  11, 
equally  inserted  and  all  glabrous,  two  dorsal  included;  9  exserteil,  unequal,  5  longer; 
style  and  ovary  glabrous;  seeds  10;  gland  large,  reflexed. 

Collected  by  J.  N.  Rose  in  a  deep  canyon  just  below  Colonias,  Sinaloa,  altitude  2,000 
feet,  J uly  20, 1897  (No.  1769). 

This  species  is  near  the  next  and  C.  gracilijloray  but  difl'ers  in  its  leaves,  petals,  etc. 
It  is  especially  remarkable  in  having  the  four  ventral  petals  reduced  to  long  hairs, 
which  curl  up  at  the  tip  much  like  a  tendril. 

Explanation  of  Plate.— Fig.  1,  the  upper  part  of  the  plant;  fig.  2,  tlower  with  the  calyx  split  open 
and  the  6  i>etal8  fletached;  fig.  3,  the  ovary  an«l  glnnds;  flg8.  4  and  5,  face  and  side  views  of  the  seed. 
Fig.  1.  natnral  size;  figs. 2  and  3,  scale  of  3. 

Cuphea  criatata  Rose,  sp.  nov.  Plate  XXIII. 

Plant  more  or  less  shrubby  at  base;  branches  with  minute  appressed  pubescence, 
the  internodes  either  short  or  elongated ;  leaves  lanceolate,  7.5  to  12  cm.  long,  25  to 
40  mm.  broad,  tapering  at  base  into  a  short  petiole,  slightly  roughened  above,  paler 
beneath,  mid-nerve  and  lateral  veins  somewhat  prominent;  inflorescence  (in  my 
specimens)  a  short,  dense,  terminal  leafless  raceme;  pedicels  short;  prophylla  ovate, 
deciduous;   calyx  slender,  28  to  30  mm.  long,  narrowly  funnel-formed,  glabrous 
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wi^iiii  sparingly  setose  and  with  short  appressed  puhescence  without,  reddish  or 
blaish- above,  greenish  below,  somewhat  gibbous  at  base,  the  upper  sepal  slightly 
larger  than  the  5  lower;  the  appendages  alternating  with  the  sepals,  only  half  their 
length,  and  bearing  long  setie  as  long  as  the  sepals ;  petals  2,  dorsal,  narrowly 
oblong,  apioulate,  red,  6  mm.  long,  each  subtended  by  a  small  flat  squamula  below 
the  sinus;  stamens  11,  equally  inserted  and  all  glabrous;  two  dorsal  much  shorter; 
the  others  much  exserted,  the  5  opposite  the  sepals  longer  than  the  4  alternating 
with  them ;  style  and  ovary  glabrous ;  ovules  9 ;  gland  reflexed. 

Collected  by  J.  N.  Rose  in  the  foothills  between  Acaponeta  and  Pedro  Paulo, 
Jalisco,  August  2,  1897  (No.  1917),  and  between  Pedro  Paulo  and  San  Blascito, 
Tepic,  August  4  (No.  3341). 

This  species  is  nearest  C.  gracilijlora  but  quite  different. 

The  specifio  name  is  suggested  by  the  crest  of  hairs  which  crowns  the  flower  buds. 

Explanation  of  Platb.— Fig.  1,  a  flowering  branch ;  fig.  2,  flower  with  the  calyx  split  open  and  the 
petals  detached ;  fig.  3,  style  and  gland.    Fig.  1,  natural  size ;  figs.  2  and  3,  scale  of  3. 

Cuphea  koehneana  Rose^  sp.  nov.  Plate  XXIV. 

Annual ;  stems  simple,  6  to  7  dm.  high,  clothed  with  short,  rather  stiff  pubescence ; 
leaves  opposite,  broadly  lanceolate,  10  to  15  cm.  long,  including  the  slender  petiole 
(18  to  35  mm.  long),  somewhat  oblique  and  tapering  at  base,  acuminate,  very  thin, 
with  scattered  appressed  pubescence  on  both  sides,  paler  beneath,  the  lateral  veins 
prominent  beneath;  the  inflorescence  terminal  and  paniculate;  bracts  long,  flli- 
form,  setose;  calyx  slender,  18  to  20  mm.  long,  shortly  spurred  at  base,  somewhat 
enlarged  at  the  top,  two-nerved  within,  glabrous  below ;  two  dorsal  petals  12  to  15 
mm.  long,  8  mm.  broad,  tapering  into  a  slender  claw  2  to  5  mm.  long,  deep  purple, 
inserted  on  each  side  of  the  dorsal  sepal  just  above  the  corresponding  sinus;  2  ven- 
tral petals  much  smaller  (5  mm.  long);  stamens  11,  some  of  them  exserted,  two  a 
little  farther  than  the  others,  these  densely  clothed  with  long,  purple  wool;  seeds 
about  9 ;  disk  dorsal,  reflexed. 

Collected  by  Mr.  C.  G.  Pringle  at  Cuemavaca,  Mexico  (No.  6657). 

This  species  belongs  in  Koehne's  section  Diploptychia,  but  is  very  distinct  from 
the  other  species  of  the  section.    Perhaps  nearest  to  C.  nudicostata  and  Cpinetorum, 

Explanation  of  Plate.— Fig.  1,  a  flowering  branch ;  fig.  2,  a  flower,  showing  the  calyx  split  open 
and  the  petals  detached ;  fig.  3,  the  style  and  gland ;  figs.  4  and  5,  face  and  side  views  of  seed.  Fig. 
1,  natural  size ;  all  dissections  scale  of  3. 

Gronovia  longiflora  Rose,  sp.  nov.  Figure  30. 

Leaves  slightly  lobed,  with  open  sinus ;  flowers  tubular,  20  mm.  long,  ovary  2  mm. 
long,  tube  10  mm.  long,  sepals  2  to  3  mm.  long;  petals  and  stamens  longer  than  the 
sepals,  free  to  the  base,  the  former  14  to  16  mm.  long ;  fruit  strongly  5- winged,  the 
wings  toothed. 

Collected  by  C.  G.  Pringle  on  lava  beds  near  Cuemavaca,  November  3,  1896  (No. 
7322). 

Hippocratea  paticiflora  Rose,  sp.  nov. 

Rather  low  woody  vines ;  leaves  opposite,  obovate  to  spatulate-oblong,  5  to  7.5  cm. 
long,  16  to  28  mm.  wide,  rounded  at  apex,- glabrous,  pnle  green  on  both  sides,  cre- 
nate;  petioles 4  mm.  long;  stipules  small,  lacerated;  flowers  not  seen ;  fruit  solitary, 
or  in  small  dichotomous  clusters  of  twos  to  fours;  peduncles  2.5  to  3.8  cm.  long, 
either  axillary  or  terminal ;  carpels  oblong,  5  to  6.5  cm.  long. 

Collected  by  J.  N.  Rose,  near  Rosario,  State  of  Sinaloa,  June  10,  1897  (No.  1587). 
Only  a  single  plant  of  this  species  was  seen,  in  a  deep  wooded  canyon  about  1  mile 
north  of  Rosario  near  the  river. 

Hippocratea  utills  Rose,  sp.  nov. 

High-climbing  woody  vines ;  leaves  opposite,  oblong,  7.5  to  8.5  cm.  long,  3.5  to  5 
cm.  broad,  obtuse,  rounded  at  base,  glabrous,  dark  green  above,  paler  beneath, 
thiokish,  coarsely  crenate  (each  tooth  bearing  a  deciduous  apiculation) ;  petioles  10 


m;  fiait  apparuutly  bonie  it 
m.  loag,  k'HB  than  2.5  cm.  wide, 


198 

mm,  long;  stipules  lioear,  2  mm.  loug;  flowers  uot  a 

Btnull  panicles;  i^arpels  elliptical,  oblong,  3. 

roamled  at  both  ends.  I 

Collected  by  J.  N.  Rose  near  Colomas,  State  uf  Sinalon,  in  the  foothillit  of  the] 
Sierra  Madre,"jiilj  16,  1897  (No,  1706).  \ 

This  is  the  most  uorthera  species  knotvD,  all  the'  epeoiea  referred  to  by  Hemsley  iu  ' 
the  Biologia  being  confined  to  south  Mexico  aud  Ceatral  America,  6  of  the  15  being 
from  Panama.  The  otlier  specios  are  appareutly  all  frun  the  Tropics,  while  this 
species  ia  found  in  the  edge  of  the  Lower  Scmoran  area  at  an  altitnde  of  about  2,900  ^ 
feet.  This  is  a  very  important  vine  and  munh  used  by  the  p«ople  on  the  west  coaat 
of  Mexico,  where  it  is  known  as  "  bejuoo  coloiado."    It  is  nsed  in  many  ways,  aud 


int  oiHin^  d,  petal;  e,  fruit,     a,  Hcaleof  f  [ 


takes  tlie  place  of  ropei 

making  the  cactus  fence 

their  rnde  htits  it  sorvca 

18  meters  long  used  for  a  clothes  line.     The  v 

eocond  species  grows  along  the  coast,  but  I  w 

co1ora<Io"  was  always  obtained  from  the  m 

Nesaea  prlnglei  Hose,  sp.  nov. 

Terennial,  diM'nse,  i:iucb  branched   at   1 
ascending,  glabrous,  terete  or  nearly  so,  5  c 
somewhat  variable  in  length,  1  to  4  cm.  long,  usually  2  m 
narrowly  oblong  and  4  mm.  wide,  the  margins  not  icvolute,  tapering  at  base  into 
very  short  petioles,  usually  much  longer  than  the  Internodes,  but  somctimea  mncb 


vireK,  etc.,  among  the  plain  people.  It  is  employed  in 
i>  fasten  the  upright  trunks  together.  In  the  building  of 
tie  fast  the  rafters.  I  saw,  at  Palmacito,  Sinaloa,  a  vino 
ie  is  said  tu  have  great  strength.  A 
as  repeatedly  told  that  tho"bejnoo 


branches  slender,   procumbent  or 
o  9  dm.  long;  leaves  opposite, linear, 


Ranunculus  maorensis  Ri 
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shorter;  flowers  solitary  in  the  axils;  peduncles  2.5  cm.  or  more  long,  hihracteate 
near  the  hase  of  the  flowers ;  calyx  campanulate,  6  mm.  high,  12-nerved,  6-lohed,  the 
lobes  ovate,  acute,  2mm.  long;  petals  6,  purple,  10mm.  long;  stamens  about  12,  much 
shorter  than  the  petals,  about  equal,  inserted  in  a  single  row  near  the  middle  of  the 
calyx;  style  elongated  much  longer  than  the  stamens,  nearly  as  long  as  the  petals; 
ovary  shortly  stipitate,  orbicular,  4-celled ;  the  carpels  apparently  splitting  to  the 
very  top. 

Collected  by  Mr.  C.  G.  Pringle  on  dry  i)lains  near  Tehuacan,  State  of  Puebla, 
August  2, 1897  (No.  6758). 

This  species  is  closely  related  to  N.  langipes  Gray  and  the  two  may  represent  a 
new  generic  tyi>e. '  The  debiscenco  of  the  capsule  is  uncertain  in  Mr.  Pringle's 
plant,  and  it  has  also  been  uncertain  in  N,  longipes;  but  Professor  Coulter  states  in 
the  Botany  of  Western  Texas  ^  that  the  cax>sule  opens  by  a  little  lid. 

RantmculuB  madrensis  Rose,  sp.  no  v.  Platb  XX  V. 

Rather  slender,  erect,  from  a  cluster  of  somewhat  thickened  roots ;  18  to  26  cm. 
high,  glabrous  below;  basal  leaves  erect,  long-petioled  (4  to  10  cm.  long);  blade 
linear  to  linear-oblong,  cuneate  at  base,  obtuse  at  apex,  with  coarse  distant  teeth,  3 
to  5  cm.  long,  4  to  8  mm.  wide,  thickisli,  strongly  nerved ;  stem  leav^  reduced  to  a 
few  simple  or  3-lo  bed  linear  bracts;  stem  bewaring  1  to  4  small  flowers;  peduncle  slen- 
der, 6  to  10  cm.  long^  hairy  above,  especially  just  under  the  flower;  sepals  purplish 
or  yellowish,  about  half  the  length  of  the  petals,  glabrous,  deciduous;  petals  about 
lO,  yellow,  nearly  obovate,  rounded  at  apex,  8  mm.  long;  receptacle  hairy;  akenes 
small  (2  mm.  or  less  long),  lenticular,  glabrous,  tipped  with  a  slender  persistent  style 
equal  in  length  to  the  akene. 

Collected  by  J.  N.  Rose  on  the  top  of  the  Sierra  Madre  between  Santa  Gertrudis 
and  Santa  Teresa,  Territorio  de  Tepic,  altitude  about  2,000  meters,  August  8,  1897 
(No.  2102) ;  and  in  the  State  of  Zacatecas,  altitude  about  2,615  meters,  August  18, 1897 
(No.  2375).  1  found  this  plant  common  in  damp  grassy  meadows  on  the  flat  tops  of  the 
two  ranges  of  the  Sierra  Madre,  and  it  doubtless  has  a  wide  distribution,  although 
I  have  not  been  able  to  identify  it  with  any  one  of  the  25  Mexican  or  Central  Ameri- 
can sjiecies  hitherto  described.  In  fact  it  is  not  near  any  of  the  Mexican  species 
which  I  have  seen,  but  it  most  suggests  the  R.  vagans  of  Watson.  It  is  nearer,  how- 
ever, our  Western  United  States  species,  R.  alisnuiefolius. 

Explanation  of  Plate.— Fig.  l,  a  flowering  plant;  fig.  2,  a  petal;  fig.  3,  an  akene.  Fig.  1,  natural 
size;  flg.  2,  scale  5;  fig.  3,  scale  2. 

Samyda  mezicana  Rose,  sj>.  nov. 

Shrub  15  to  25  dm.  high;  branches  rather  short  and  stiff,  with  grayish  bark,  the 
younger  ones  more  or  less  pubescent,  very  leafy ;  leaves  3  to  7  cm.  long,  oblong, 
rounded  or  somewhat  narrowed  at  base,  shortly  a(!uminate  and  obtuse,  at  first  softly 
pubescent  on  both  sides,  in  age  more  scantily  and  coarsely,  becoming  more  or  less 
reticulated  beneath',  the  margin  bearing  small  distant  and  gland-tipped  teeth,  the 


*  As  the  genus  Nesaea  is  now  understood  we  have  only  the  two  above  species  in 
America.    The  following  key  seems  to  separate  them : 

*  Leaves  auriculaie  at  haaCy  the  margin  revohite;  petals  small  (6  mm.  long);   calyx  tube 

4  mm,  long,  twice  longer  than  the  lobes;  stamens  instrted  at  the  base  of  the  calyx  tube; 
ovary  sessile  (f ). 
N.  LONGIPES  Gray,  PI.  Wright.  1:68.    1852. 

*  *  Leaves  not  auriculate  at  base^  the  margin  not  revolute;  petals  large  (10  mm.  long); 

calyx  tube  6  mm.  long,  three  times  longer  than  the  lobes;   stamens  inserted  near  the 
middle  of  the  calyx  tube;  ovary  stipitate. 
N.  PRINGLEI  Rose,  supra. 
«  Contr.  Nat.  Herb.  2 :  112.    1891. 
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surface  coveri-d  \vith  round  or  oblong  pellucid  dots,  petioles  very  sliort;  bracts  of 
buds  ovate  to  orbicular,  pubescent;  pedicels  short;  calyx  white,  pubescent;  tube  8 
mm.  long;  sepals  4  or  5,  5  or  6  mm.  long,  oblong,  rounded  at  apex,  spreading;  petals 
(as  in  the  genus)  none;  stamens  united  into  a  tube  2  mm.  long;  anthers  10  to  12, 
sessile,  ovate,  alternating  with  small  hairy-tiitped  staminodes;  ovary  pubescent; 
style  G  mm.  long,  extending  beyond  the  stamens;  carpels  3. 

Collected  by  Dr.  E.  Palmer  at  Acapulco,  November,  1894  (No.  81).  The  type. 
Here,  perhaps,  also  belongs  Sinclair's  plant  from  the  same  locality  referred  to  Samyda 
by  ilemsley  without  specific  name.  Specimens  collected  by  Dr.  Palmer  at  Manzan- 
illo  iu  1890  (No.  1812),  and  others  by  M.  E.  Joues  at  Colima  in  18112  (No.  72),  proba- 
bly also  belong  to  this  species,  although  the  pedicels  are  much  longer. 

With  the  exception  of  two  very  uncertain  species  the  above  is  the  only  Mexican 
representative  of  this  genus. 


I 

\ 
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TWO  NEW  SPECIES  OF  PLANTS  FROM  THE 
NORTHWESTERN  UNITED  STATES. 


By  L.  F.  Henderson. 


Aster  latahensis  Henderson,  sp.  nov.    (Section  Vulgares.) 

Stem  slender,  0.6  to  1.5  meters  higb,  woolly-pubescent  and  scabrous,  tomentulons 
among  the  heads,  bearing  numerous  nearly  erect  branches  near  or  above  the  middle; 
leaves  lanceolate,  entire,  rather  thick,  with  margins  slightly  inclined  to  be  revolute, 
strigose  and  very  scabrous,  especially  on  the  margins ;  lower  even  15  cm.  in  length, 
including  the  long,  petiole-like  base,  by  2.6  cm.  in  width ;  upper  gradually  shorter, 
sessile  on  a  scarcely  narrowed  base,  some  with  the  base  broad  aud  inclined  to  be 
decnrrent,  or  at  times  even  slightly  cordate ;  those  on  the  secondary  branches  small 
and  narrow,  gradually  passing  into  the  involucral  scales ;  involucre  from  6  to  12  mm. 
high,  in  the  fully  developed  heads  averaging  11  mm.,  in  3  or  4  moderately  unequal 
rows ;  its  outer  scales  commonly  foliaceous,  obtuse,  green,  and  pubescent,  the  inner 
gradually  narrowed,  acute  and  with  whitened  coriaceous  bases,  some  or  occasionally 
all  with  a  narrow  hyaline  margin ;  rays  5  or  6  lines  long,  violet  to  purple,  handsome ; 
disk-flowers  generally  a  bright  purple  when  fresh,  sometimes  yellow,  with  yellowish- 
white  pappus;  akenes  narrow,  flattened,  strigose-pubescent,  strongly  nerved  with  4 
or  5  darker  nerves;  receptacle  deeply  alveolate,  the  teeth  of  the  alveolations  some- 
times terminating  in  delicate  bristles. 

A  very  handsome  species,  common  on  the  prairies  or  slightly- wooded  hills  of 
American  Ridge,  Latah  County,  Idaho.     (No.  2987.) 

Ang^elica  roaeana  Henderson,  sp.  nuv.  Plate  XXVI. 

Five-tenths  to  0.6  meter  high,  very  stout  for  its  height,  glabrous  nearly  or  ([uite 
np  to  the  involucels,  scabrous  among  the  flowers,  radical  leaves  triternato,  the  ulti- 
mate divisions  frequently  pinnate  with  3  or  5  leaflets,  or  occasionally  ternate- 
quinate;  upper  cauline  leaves  reduced,  with  large,  inflated  petioles,  the  latter,  as 
well  as  the  inflorescence,  scabrous  with  retrose  prickles,  which  become  rounded 
papillaa  among  the  flowers  and  on  the  fruit;  leaflets  broadly  ovate  to  lanceolate  in 
the  lower  leaves,  in  the  upper  often  narrowly  lanceolate,  thick  with  prominent 
veins,  lacinate-dentato,  with  somewhat  retrorsely  mucrouate  teeth,  the  margin 
between  the  teeth  scabrous,  an  inch  to  an  inch  and  a  half  long,  obtuse  or  acute ; 
umbels,  commonly  3,  all  more  or  less  fertile,  without  involucre,  or  involucrate  with 
one  or  two  ligulate  generally  3-lobed  bracts;  the  umbellets  subtended  by  a  few  fili- 
form and  very  scabrous  bractlets,  the  rays  very  unequal;  flowers  green  or  the 
majority  of  them  green  at  base  and  purplish  brown  above;  petals  strongly  incurved; 
stylopodium  somewhat  conical;  fruit  broadly  oblong-elliptic,  glabrous,  save  the 
papilla},  4  or  5  millimeters  long;  dorsal  ribs  nearly  as  prominent  as  the  lateral, 
corky,  the  cut  surfaces  appearing  broadly  ovate;  oil  tubes  for  the  most  part  single 
in  the  intervals,  two  on  the  commissural  side;  seed  sulcate  beneath  the  oil  tubes, 
strongly  concave  on  the  face. 
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Banks  of  dried,  grayelly  rills,  foothills  of  the  Lost  River  Mountains,  Fremont 
County,  Idaho.  Also  collected  by  John  B.  Leiberg  (No.  3003);  Aven  Nelson,  1897 
(No.  3493),  and  by  P.  A.  Rydberg. 

This  plant  serves  well  as  a  connecting  link  between  Selinum  and 
Angelica.  I  take  pleasure  in  dedicating  the  species  to  Dr.  J.  N.  Kose, 
of  the  National  Museum,  to  whom,  in  connection  with  Dr.  John  M. 
Coulter,  I  am  under  obligations  for  many  favors.    (No.  4065.) 

Exi»LANATiON  OP  Platb.— Fig.  1,  H  ftiilt  umbel;  fig.  2,  a  leaf;  fig.  3,  a  carpel,  dorsal  view;  fig.  4,  cross 
section  uf  cari»el.    Figs.  1  and  2,  scale  f;  figs.  3  and  4,  scale  5. 


SPEXOOENIA  STRICKLANOI  Coult.  li  Rl 


HESPEEOGENIA,  A  NEW  GENUS  OF  UMBELLIF- 

ERAE  FROM  MOUNT  RAINIER 


By  John  M.  Coultkk  and  J.  N.  Rose. 


Hesperogenia  Conlt.  &  Rose,  gen.  nov. 

Calyx  teeth  obsolete;  stylopodinm  wanting ;  froit  flattened  laterally,  nearly  orbic- 
ular or  shortly  oblong,  roonded  at  base  and  apex,  glabrous ;  carpels  nearly  terete  in 
section,  with  equal-indistinct,  filiform  ribs  and  thin  pericarp ;  oil  tubes  2  to  3  in  the 
intervals;  seed  face  broad,  slightly  concave.  Low  acanlescent  plants;  leaves  once 
or  twice  temate,  with  broadish  segments.  Umbel  of  few  unequal  rays  without  invo- 
lucre and  with  one.or  two  involucel  bracts.    Flowers  yellow. 

This  genus  is  nearest  to  Museniopsis,  but  differs  especially  in  its  broad  seed  face, 
which  is  never  involute  or  deeply  concave.  In  the  seed  face  it  approaches  Eulophus 
and  Pimpinella,  but  differs  from  both  in  not  having  a  conical  stylopodium  and  from 
the  former,  also,  in  its  yellow  flowers.  The  shape  of  carpels  and  ribs  suggests  Velaea 
glaucttf  but  the  seed  face  is  not  of  the  Velaea  type. 

Hesperogenia  stricklandi  Coult.  <&  Rose,  sp.  nov.  Plate  XXVII. 

Root  deep-seated,  somewhat  tuberous-thickened,  crowned  with  a  slender  root- 
stock  ( f ) ;  leaves  3  or  4,  all  basal,  without  stipular  bases,  temate  or  biternate,  the 
segments  lanceolate,  acute,  12  mm.  long,  glabrous;  petioles  3.8  to  5  cm.  long;  scape 
7.5  to  10  cm.  long,  either  naked  or  with  a  small  bract-like  leaf;  rays  3  to  6,  some  of 
the  sterile  as  well  as  the  fertile  ones  short  (4  mm.  long),  others  14  mm.  long;  fruit  2 
mm.  long,  either  sessile  or  on  pedicels  4  mm.  or  less  long;  styles  long,  reflexed. 

Collected  on  Mount  Rainier,  Washington,  altitude  2,000  meters,  by  Percy  Strick- 
land in  1896  and  by  O.  D.  Allen,  August  30,  1897,  and  September  6,  1898  (No.  278); 
also  by  J.  B.  Flett  in  grassy  meadows  on  north  side  of  mountain,  altitude  1,540 
meters,  August,  1897. 

Mr.  Piper  writes  to  Mr.  Rose  that  he  also  collected  the  plant  on  the  south  side  of 
the  mountain  in  1895. 

Explanation  of  Plate.— Fig.  l,  plant;  fig.  2,  fruit;  tig.  3,  section  of  carpel. 
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THREE  NEW  SPECIES  OF  TRADESCANTIA  FROM 

THE  UNITED  STATES. 


By  J.  N.  KosE. 


The  beginning  of  my  studies  on  the  genus  TradeAcantia  dates  back 
some  seven  years.  Daring  this  time  an  immense  amount  of  material 
has  passed  through  my  hands.  The  National  Herbarium  has  undoubt- 
edly the  largest  collection  of  American  Tradescantias  ever  brought 
together.  For  instance,  we  now  have  110  sheets  of  the  old  T.  virgin- 
iuna.  Not  only  have  I  been  collecting  herbarium  material,  but  I  have 
grown  a  number  of  si>ecie8. 

I  am  now  preparing  a  monograph  of  the  United  States  species  of  the 
genus,  and  it  is  my  intention  to  illustrate  all  the  species  with  colored 
plates.    A  paii:  of  these  illustrations  have  already  been  made. 

BotaniHts  will  confer  a  great  favor  if  they  will  send  me  not  only  her- 
barium specimens,  but  roots.  I  should  prefer  to  have  the  herbarium 
si>eciniens  collected  this  season  and  roots  from  the  same  clumps  sent 
late  in  the  fall.  When  this  can  not  be  done  the  roots  of  flowering  speci- 
mens  may  be  sent  at  once.  I  desire  specimens  not  only  of  the  rarer 
species  and  of  plants  from  out-of-the-way  places,  but  of  many  of  the 
so-called  forms  of  what  is  generally  known  as  T.  virginiuna  from  all  of 
our  liJasterii  States.  Franks  will  be  furnished  upon  application  for 
sending  material. 

My  studies  of  the  western  Tradescantias  have  revealed  three  unde- 
scribe<l  spe<'ie8.  Two  of  these  I  have  nevor  seen  outside  of  the  National 
Herbarium,  while  the  other  is  not  uncommon,  having  been  distributed 
by  many  collectors  as  a  form  of  T.  virginiana.  All  three  have  flowered 
for  two  seasons  in  Washington  and  one  has  been  under  observation  for 
four  years.    These  s]>ecies  may  be  described  as  follows : 

Tradescantla  humilis  Rose,  sp.  nov. 

Stems  low,  3  dm.  or  loss  liigh,  at  first  simple,  but  bocomlDg  much  branohed  at  base 
and  spretidiiig,  with  more  or  less  roiighish  pubescence;  loaves  short,  dark  green, 
oldong-Iincar,  with  rou<;li  pnbosconce;  umbelu  nsnally  several,  sometime  10,  termi- 
nating Htem  and  brnnchcH,  more  or  less  poduiicltMl;  involucral  leaves  more  or  less 
nne<iual,  sometimes  rrdncod  to  one,  very  Himilar  to  other  leaves;  pedicels  and  ovary 
more  or  Ichh  glandular;  sepals  narrow,  acute,  glandular-])ubesc«nt,  and  with  a  taft 
of  simple  hairs  near  the  tip ;  petals  pale  blue  or  pink,  obtuse. 
2()4 
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Specimens  examined — 
Eastern  Texas : 

Near  Austin,  E.  Hall  (No.  669),  1872. 
Near  Indnstry,  H.  Wurzlmr,  1895, 1896, 1897. 
The  tj'pe  of  this  species  is  Mr.  Wnrzlow's  1895  plant  deposited  in  the  National 
Herbarium. 
Specimens  have  been  grown  in  Washington  since  1895. 

Tradescantia  gigantea  Rose,  sp.  nov. 

Plants  growing  in  clumps;  stems  stout,  thick,  upright,  glabrous  and  glaucous 
below,  6  to  10.5  dm.  high,  more  or  less  branching,  the  branches  slender  and  erect; 
leaves  large,  oblong-linear,  3  dm.  or  so  long,  12  to  36  mm.  wide,  dark  green  above, 
pale  green  and  glaucous  beneath,  glabrous  except  the  margin;  sheath  glabrous; 
top  of  stem  and  base  of  involucral  leaves  covered  with  a  short,  dense,  almost  velvety 
X)ubescence;  involucral  leaves  2  or  3,  short,  their  bases  much  enlarged;  flowers  very 
numerous,  50  or  more;  pedicels  soft-pubescent,  not  glandular,  30  to  40  mm.  long; 
sepals  boat-shaped,  10  mm.  long,  acute,  pubescent,  but  not  glandular;  jietals  blue  or 
pink,  with  white  form ;  ovary  pubescent,  but  not  glandular. 

Specimens  sent  by  Otto  Locke,  Now  Braunfels,  Tex.,  April  14,  1897.  Also  by 
F.  G.  Schaupp,  Shovel  Mount,  Burnet  County,  Tex.,  April  21,  1897.  These  speci- 
mens are  unlike  any  others  which  we  have  seen. 

This  is  an  extremely  large,  coarse  plant.  It  is  a  very  abundant  bloomer,  produc- 
ing immense  clusters  of  flowers.  It  is  readily  recognized  by  its  almost  velvety 
I>eduncles,  pedicels,  and  sepals. 

TradeBcantia  scopulorum  Rose,  sp.  nov. 

Stems  rather  low  and  very  slender,  4  dm.  or  less  high,  more  or  less  branching, 
pale  and  glaucous,  mostly  glabrous  throughout ;  radical  leaves  numerous,  linear, 
generally  erect,  stem  leaves  similar,  very  narrow  (2  to  10  mm.  wide) ;  sheath  very 
short  And  turgid;  involucral  leaves  flliform,  somewhat  unequal,  much  shorter  than 
the  leaves;  umbels  sessile,  rather  numerous,  terminating  slem  and  branches;  pedi- 
cels slender;  sepals  narrower;  petals  very  pale  blue,  acute. 

Arizona  to  Texas,  north  through  Colorado  to  Montana,  perhaps  extending  into 
western  Nebraska.  The  type  of  this  species  is  the  plant  found  by  Mr.  Pringle  in 
the  Santa  Catalina  Mountains,  Arizona.  Its  range  is  not  well  defined,  but  I  have 
assigned  to  it  all  those  forms  which  have  been  referred  to  T.  rirginiana  from  western 
Texas,  Arizona,  New  Mexico,  Utah,  Colorado,  Montana,  and  western  Nebraska. 
Specimens  sent  me  by  Mr.  George  Osterhout  from  western  Colorado  are  very  pubes- 
cent in  the  umbel,  but  in  other  respects  like  the  type. 

This  species  has  generally  been  referred  to  T.  rirginiana  with  doubt,  or  mentioned 
as  the  *' narrow-lea v«'d  western  variety,"  and  so  far  as  I  can  learn  no  name  has  been 
assigned  to  it.  It  api)ears  to  bo  quite  distinct  from  typical  T.  rirginiana,  and  can 
be  identified  at  a  glance  by  one  familiar  with  the  genus.  It  is  not  easy,  however,  to 
express  these  difl*erencc3,  and  on  this  account  some  of  my  statements  above  may 
need  revision.  Briefly,  it  diflers  from  true  T.  rirginiana  in  its  slender  branching 
habit,  slender  and  glaucous  leaves,  and  numerous  flowering  umbels,  as  well  as  in  its 
very  distinct  range. 

SpecimenH  examined — 
Arizona : 

By  streams  of  the  Santa  Catalina  Mountains,  C.  (i.  Pringle,  May  16,  18S1 
(type). 

Flag  Stair,  D.  T.  McDougal,  July,  1891. 

Pinal  Mountains,  J.  W.  Tourney,  July  20,  1892  (No.  439). 

,  Dr.  E.  Palmer,  1869. 

Oak  Creek,  H.  n.  liushy,  Juno,  1883. 

Holbrook,  Mrs.  Myrtle  Zuck  Ifough,  Au«,Mi8t  22,  1896. 

Snowflake,  Airs.  Myrtle  Zuck  Hough,  August  7,  1897. 


206 

Colorado : 

New  Windsor,  Geo,  E.  Osierhoui,  June,  July  4,  1895. 

Colorado  Springs,  F,H.  Knowlton,  June  15,  1896  (No.  33). 

AloD^  the  Platte  River,  Denver,  Marcus  E.Jones,  June  12,  1878;  Denver,  E. 
Bethel,  June,  1893. 
New  Mexico : 

C.  Wright,  1851-52  (Nos.  1928  «fe  1929). 

Valley  of  the  Rio  Grande,  below  Dofinna,  C.  C.  Parry,  etc.  (No.  1498). 
Nebraska : 

On  Middle  Loup  River,  near  Thedford,  Thomas  County,  on  sand  hills,  P.  J. 
Rydberg,  June  18,  1893  (No.  1380). 
Indian  Territory : 

Fort  Smith  to  the  Rio  Grande,  banks  of  the  Canadian  River,  J}r.  J.  M.  Bige- 
low,  1853-54. 
Montana: 

J.  W.  Blankinship,  June  3,  1^90  (No.  57). 


TRELEASEA,  A  NEW  GENUS  OF  COMMELINACEAE. 


By  J.  N.  Rose. 


Treleaaea  Rose,  gen.  nov. 

Sepals  distinct,  concave,  subeqnal,  greenish  or  scarions.  Petals  distinct,  tapering 
at  base  into  a  slender  claw,  cohering  and  forming  a  slender  tube.  Stamens  6,  all 
perfect,  snbequal,  more  or  less  hairy,  }>orne  on  the  petals.  Style  slender,  3-lobed. 
Capsnle  stipitate,  3-celled.  Cells  dehiscent,  2-seeded.  Perennial  herbs  from  tuber- 
ous roots.     Cymes  sessile,  many-flowered,  either  in  terminal  or  axillary  clustern. 

This  name  is  given  in  honor  of  Dr.  William  Treleaso,  director  of  the  Missoari 
Botanical  Garden,  whose  well  known  services  to  botany  and  horticulture  deserve 
this  recognition. 

This  genus  differs  from  Tradescantia,  especially  in  the  corolla  and  the  position  of 
the  stamens.  Tradescantia  has  always  an  open  flower  spreading  from  the  base,  with 
petals  broad  at  base,  while  Treleasea  has  the  petals  tapering  into  a  claw,  forming  a 
tube  and  only  spreading  toward  the  top.  The  stamens,  too,  are  always  free  in 
Tradescantia,  while  in  Treleasea  they  are  borne  on  the  petals. 

The  genus  seems  nean^r  Cyanotis  than  Tradescantia,  l)nt  difl'ers  from  that  in 
its  stipitate  fruit,  concave  sepals,  etc.  It  is  perhaps  nearest  Zebriua,  diflering 
chiefly  in  the  fact  that  the  petals  are  not  united  into  a  tube,  but  merely  cohere  at 
the  edges. 

I  have  long  been  dissatisfied  with  the  reference  of  the  species  hrevifolia  to  Trades- 
cantia, having  had  the  plant  under  cultivation  since  1895.  While  in  Mexico  in 
1897  I  found  another  plant  of  similar  habit  with  the  same  flower  structure,  show- 
ing that  this  is  a  good  generic  type.  T.  leiandi-a,  although  the  flower  structure  is 
doubtful,  possesses  the  stipitate  fruit  and  otherwise  suggests  that  it  belongs  here 
also. 

The  genus,  as  I  now  understand  it,  consists  of  the  three  following  s))ocies,  of 
which  brevifolia.'ifi  the  type: 

Treleasea  brevlfolia  (Torr. )  Rose,  nom.  nov.     Tradescantia  ( f )  hrerifolia  Rose,  Contr. 

Nat.  Herb,  3 :  323.     1895.     Tradencantia  leiandra  brevifoHa  Torr.  Bot.  Mv.x.  Bound. 

225.     1859.     T.  specio'aa  Buckley,  Proc.  Acad.  Phila.  1862 : 9.     1863.     Not  L.  or 

H.  B.  K.     Zehnnai^)  leiandra    Clark,  in  DC.  Monogr.  Phan.  3:318.     1881.     T. 

leiandra  Wats.  Proc.  Am.  Acad.  18: 167.     1883.    Not  Torr.     Same,  Hemsley,  Biol. 

Centr.  Am.  3:393.     1885.      T.  leiandra  ovata  Coulter,  Contr.  Nat.  Herb.  1:50. 

1890.  Same,  1.  c,  2 :  444.  1894. 
Stems  prostrate,  leafy  to  the  top;  leaves  approximate,  ovato,  2.5  to  7.5  cm. long, 
2.5  cm.  wide,  thickish,  glaucous  and  glabrous,  exce])t  the  ciliate-scabrous  margins, 
acute;  margin  of  sheath  ciliate;  involucral  leaves  2,  like  the  lower  leaves,  but 
smaller;  umbel  sessile,  many-flowered;  corolla  white,  petals  ovate,  obtuse,  some- 
what spreading,  tapering  at  base-  into  a  slender  claw,  stamens  erect,  longer  tban  the 
petals,  hairy  near  the  middle,  attacbed  to  petals;  ovary  hairy  ni^ar  the  top. 
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For  a  number  of  years  past  this  species  has  been  cnltivated  in  Washington,  both 
in  the  greenhouses  and  in  the  gardens.  In  the  greenhouses  it  grows  luxuriantly 
under  the  benches.  The  foliage  is  of  a  glossy  bright  green,  and  in  all  cases  the 
flowers  have  been  white,  usaally  appearing  singly. 

For  a  full  discussion  of  this  species  and  its  relationships  with  T.  leiandra  see  Rose 
in  volume  3  of  this  publication,  pages  322,  323. 

Treleaaea  leiandra  (Torr.)  Rose,  uom.  uov.  Tradeaoantia  leiandra  Torr.  Bot.  Mex. 
Bound.  224.     1859. 

Roots  slender^  fibrous-thickened ;  stems  erect,  somewhat  branching,  slender,  gla- 
brous, somewhat  naked  above;  leaves  distinct,  narrowly  lanceolate,  7.5  to  12.5 
(perhaps  more)  cm.  long,  12  mm.  wide,  sharply  acute,  with  Inorgins  not  scabrous; 
margin  of  sheath  glabrous  or  nearly  so;  iuvolucral  leaves  2,  ovate,  acuminate,  2.5  to 
3.5  cm.  long,  very  unlike  the  lower  leaves;  umbel  sessile,  many-flowered;  pedicels 
and  sepals  densely  villose ;  filaments  smooth ;  capsule  oval,  somewhat  3-lobed,  stipi- 
tate;  cells  3,  2-seeded;  seeds  1  mm.  in  diameter,  slightly  rugose.. 

Collected  by  Bigelow  in  mountains  and  moist  rocky  places  at  Puerto  de  Paysano, 
Tex.,  September  18,  1854  (!)  (No.  1500),  and  by  V.  Havard  at  Capote  Creek,  Texas, 
September,  1883  (No.  79). 

Treleasea  tumida  (Lindley )  Rose,  nom.  nov.  Tradescantia  tumida  Lindley,  Bot.  Reg. 
26:t.42.  1840.  Tradeaeantia  rirginiana  tumida  Clark,  in  DC.  Monogr.  Phan. 
3:291.     1881. 

The  figure  cited  above,  although  very  unsatisfactory,  seems  to  represent  the  same 
species  as  I  collected  on  the  western  border  of  the  Mexican  table-lands.  It  has  the 
same  reddish  flowers  borne  in  dense  axillary  clusters,  and  the  petals  taper  down  into 
claws  (here  represented  as  united).  The  leaves  are  also  described  as  purple  beneath. 
This  illustration  of  Lindley's  was  made  from  a  plant  which  flowered  in  the  garden 
of  the  Horticultural  Society  in  1839. 

Nothing  more  of  the  history  of  the  plant  is  given  than  that  it  came  from  Mexico. 
It  is  not  unlikely  that  this  plant  was  sent  in  by  Hartweg  from  the  same  region  from 
which  mine  came.  In  1836  and  1838  he  visited  BolaHos  and  the  neighboring  region 
and  was  sending  many  plants  home  to  the  Horticultural  Society,  by  whom  he  had 
been  sent  to  Mexico.  I  should  state,  however,  that  I  have  looked  through  Hartweg'a 
lists  of  plants,  which  he  said  were  growing  in  the  gardens,  without  finding  any 
mention  of  a  Tradescantia. 

The  following  redescription  of  this  species  is  based  upon  my  own  specimens,  both 
herbarium  and  livintj: 

Stem  from  tuberous-thickened  roots,  rather  low,  very  succulent,  often  very 
compact;  leaves  oblong,  12  to  18  cm.  long,  acute,  more  or  less  pubescent;  flowem 
borne  in  dense  axillary  and  terminal  clusters;  pedicels  about  10  mm.  long,  gla- 
brous; sepals  glabrous  or  nearly  so,  oblong,  8  mm.  long;  petals  pink;  stamens 
slightly  hairy;  capsule  stipitate,  reflexed;  hairy  at  tip. 

This  species  seems  to  be  common  in  damp,  sheltered  places  in  the  western  table- 
land regions  of  Mexico,  especially  in  canyons  and  along  clifls.  It  was  first  brought 
in  by  Mr.  Goldman,  and  afterwards  collected  by  myself. 

Collected  by  J.  N.  Rose  at  San  Juan  Capistrano,  Zacate'cas,  August  23,  1897  (No. 
2486);  near  Monte  Kscobedo,  Zaeatecas,  August  27  (No.  2660),  and  at  Bola&os,  Scp- 
teml>er  10  to  19  (No.  2800). 

Specimens  are  now  growing  in  the  Botanical  Garden  at  Washington.  This  species 
is  so  common  in  the  tablc-Iaud  region  of  Mexico  that  it  seems  strange  that  it  is  not 
in  the  recent  collections  from  Mexico. 

Clark's  reference  of  this  species  as  a  variety  of  T.  virtjiniana  and  statement  that  it 
can  hardly  be  distinguished  from  var./exi4o«a  (T.pilosa)  can  not  bo  entertained. 
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NOTES  ON  USEFUL  PLANTS  OF  MEXICO. 


By  J.  N.  Rose. 


INTBODIKrrORY   STATEMENT. 

In  presenting  these  notes  upon  the  plants  wliich  are  employed  in  one 
way  or  another  by  the  Mexicans  I  wish  them  to  be  understood  as  chiefly 
a  record  of  my  own  observations.  A  more  formal  and  complete  treatise 
is  already  in  preparation  by  the  Mexican  Government,  by  whom  it  nat- 
urally should  be  done,  but  it  is  hoped  that  this  paper  may  be  of  assist- 
ance in  supplementing  that  wotk.  My  observations,  in  many  cases 
meager  and  incomplete,  were  made  while  traveling  in  Mexico  in  1897. 
I  have  drawn  little  upon  published  statements,  conteiiting  myself  with 
facts  personally  observed  or  with  well-authenticiated  reports  obtained 
from  the  Mexicans  themselves.  Many  of  my  observations  may,  doubt- 
less, have  been  previously  made,  but  I  was  especially  fortunate  in 
obtaining  and  determining  botanically  a  number  of  plants  which  here- 
tofore have  been  incorrectly  named,  or  have  been  known  only  by  their 
local  names.  An  attempt  was  made  in  the  case  of  each  species  to 
obtain  both  good  botanical  specimens  and  examples  of  the  parts  or 
products  of  the  plant  useful  to  man.  That  the  results  are  not  entirely 
satisfactory  is  partly  owing  to  the  shortness  of  my  stay  in  any  one 
place,  which  was  usually  but  for  a  day  or  two,  oft^n  only  for  the  night. 

To  obtain  the  fullest  information  from  the  natives,  and  especially 
fipom  the  Indians  of  the  Sierra  Madre,  one  ought  to  spend  considerable 
time  among  them.  Naturally  suspicious  and  shy,  it  is  not  surprising 
that  one  can  not  readily  obtain  information  from  them.  But  if  one 
could  live  with  them  for  a  short  time,  treat  tliem  kindly,  and  gain  their 
confidence,  he  could,  with  a  free  use  of  c()pj)ers  and  small  silver  change, 
soon  have  the  contents  of  their  homes  and  their  knowledge  at  his  dis- 
posal. One  other  hindrance  to  my  work  was  a  lack  of  e(]uipment  for  a 
long  inland  journey.  In  one  case  I  traveled  nearly  000  miles  on  horse- 
backy  and  of  course  could  not  carry  many  tieshy  fruits,  berries,  or 
other  bulky  things. 

Among  some  of  the  interesting  enterprises  suggested  by  my  obser- 
vations which  might  be  taken  up  by  our  Government  the  following 
may  be  mentioned : 

(1)  The  introduction  of  the  best  Mexican  tunas  into  the  subarid 
parts  of  our  Southwestern  States  and  the  encouragement  of  the  inipor- 
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tatioii  of  tuna  fruits  from  Mexico  into  our  Eastern  cities,  as  they  are 
now  being  imported  from  Sicily. 

(2)  An  investigation  of  the  Tampico  hemp  industry,  with  a  view  of 
making  use  of  the  agave  x>lB>nts  of  western  Texas  or  of  growing  better 
varieties  on  the  waste  lands  in  some  of  our  Southwestern  States;  also 
some  supervision  of  the  importations  to  prevent  adulterations  with 
cheai)er  and  worthless  fibers. 

(3)  The  introduction  and  testing  of  certain  vegetables,  such  as  beans 
and  red  peppers,  and  certain  fruits,  like  the  Mexican  plums  (cirnelas). 

(4)  The  gathering  of  a  collection  of  all  the  various  products  used  by 
the  Mexicans  and  Indians  which  are  made  from  the  ngave.  Such  a 
collection  would  include  many  hundred  specimens,  for  there  is  no  plant 
in  Mexico  which  has  so  many  and  varied  uses. 

(5)  A  botanical  study  of  the  genus  Agave  in  the  field  and  the  prep- 
aration of  numerous  photographs  and  specimens. 

(6)  The  institution  of  a  full  collection  of  liviug  agaves.  These  should 
be  placed  in  the  Botanic  Garden  at  Washington. 

(7)  A  study  of  the  pulque  and  mescal  plants  with  the  view  of  deter- 
mining definitely  the  species  used  in  the  production  of  those  beverages. 

These  various  plants  being  of  great  economic  value  to  the  Mexican 
people,  assistance  would  doubtless  be  given  by  the  Mexican  Govern- 
ment toward  any  investigations  along  this  line.  Indeed,  assistance  has 
already  been  ofi'ered  by  the  Instituto  Medico  Nacional. 

CEREALS  AHD  VEGETABLES. 

The  food  plants  of  the  country  are  very  many.  Those,  however, 
which  may  be  said  to  be  almost  universally  used  are  indian  corn,  red 
pepi)ers  (Capsicum  spp.),  <^  tomatoes"  (Physalis  spp.),  and  beans. 

Zea  mays  L. 

In  the  towns  wheat  bread  and  cakes  can  easily  be  had,  but  in  the 
country,  both  in  the  mountains  and  in  the  table-land  region,  one  finds 
only  corn  bread  or,  more  properly,  corn  cakes.  The  corn  cakes  are 
called  "tortillas"  (PL  XXVIII,  fig.  2),  an<l  are  made  out  of  corn  meal. 
The  corn  is  first  soaked  in  limewater  to  soften  it  and  is  then  mashed 
or  ground  by  hand  between  stones  into  a  kind  of  dough.  This  dough, 
without  any  other  ingredients,  not  even  a  pinch  of  salt,  is  then  molded 
or  rather  patted  between  the  hands  into  thin  cakes,  which  are  baked  on 
clay  griddles.  The  "  tortillas "  are  torn  in  pieces  and  eaten  alone  or 
used  in  scooping  up  beans  or  soup,  thus  taking  the  place  of  spoons  and 
forks.  The  work  of  grinding  the  corn  and  making  the  cakes  is  all  done 
by  women.  More  than  once  I  have  come  to  a  Mexican's  hut  after  a 
long  day's  ride,  tired  and  hungry,  and  found  that  I  had  to  wait  until 
the  woman  of  the  house  hiid  made  her  little  fire  on  the  ground,  mashed 
her  corn  on  her  "  inetate,"  patted  it  into  little  cakes,  and  baked  them. 
For  the  first  meal  these  tortillas  are  served  hot,  being  brought  directly 
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from  tbe  griddle  and  passed  about  in  a  gourd  or  clay  dish,  covered 
with  a  rag  or  cloth. 

A  great  number  of  tortillas  aie  usually  baked  at  one  time  and  are 
served,  until  they  are  gone,  cold  or  else  warmed  simply  by  throwing 
them  on  a  bed  of  live  coals.  Sometimes  cold  beans  or  cheese  are  folded 
up  in  one  of  them,  and  it  is  then  called  ^^gordo,"  meaning  ''fat  one." 

Capaicuin  spp.  Chile. 

Many  kinds  of  red  peppers  are  used  both  in  seasoning  food  and  in 
making  chili  sauce.  This  sauce  is  made  by  crushing  re<l  ])eppers 
(usually  the  long  red  ones)  with  ripe  tomatoes  on  the  metate,  or  some- 
times the  crushing  is  done  in  a  clay  dish  with  a  pestle.  It  is  used  with 
nearly  all  kinds  of  food,  especially  with  beans  and  meats.  Although  1 
brought  back  only  8  varieties  there  must  be  many  more  kinds  grown  in 
Mexico,  and  it  certainly  would  be  a  very  interesting  undertaking  to 
collect  and  classify  the  varieties  u^*ed.  The  Department  of  Agriculture 
could  very  properly  and  profitably  take  this  subject  up  in  connection 
with  the  plant-introduction  work.  I  have  named  my  specimens,  with 
the  assistance  of  Mr.  Irish,  according  to  his  excellent  monograph 
recently  published  in  the  Report  of  the  Missouri  Botanical  Garden,  but 
only  with  partial  success,  as  some  of  my  plants  seem  not  to  belong  to 
varieties  now  in  the  trade.  These  varieties,  with  their  Mexican  names, 
may  be  described  briefly  as  follows  : 

"Chile  mirasol"  is  an  oblong  red  pepper  2.5  to  3.75  cm.  (I  to  IJ 
inches)  long.  I  purchased  it  in  the  market  at  Guadalajara.  It  is  said 
to  be  the  fruit  of  Capsicuni  frutescenSj  but  seems  very  different  from 
the  next. 

"  Pequin,"  the  fruit  of  Capsicum  frutesceriSj  was  found  in  the  markets 
in  the  City  of  Mexico.  It  is  very  small,  10  to  12  mm.  (5  toG  lines)  long, 
oblong  to  ovate,  and  red. 

"Chile  pequin,"  the  fruit  of  Cap«icum  annuum  cerasiforme^  was  pur- 
chased in  the  market  at  Guadalajara.  The  fruit  is  red,  nearly  si)heri- 
cal,  and  only  slightly  larger  than  the  last. 

"Chile,"  the  fruit  of  Capsicum  annuum  longum^  is  i)erhaps  the  com- 
monest form  to  be  seen  in  the  western  table-laud  region.  The  fruit  is 
found  in  all  the  markets.  It  is  red,  or  blackish  in  some  forms,  oblong  to 
oblong-lineai ,  and  10  to  io  cm.  (4  to  0  inches)  long.  My  specimens  were 
purchased  in  the  markets  of  Guadalajara  and  .Monte  Escobedo,  in  west- 
ern Zacatecas. 

"Chile  cara"  is  the  name  for  a  smaller  fruit  form,  which  Mr.  Irish  also 
calls  Capsicum  annuum  lontjum. 

"Chile"  is  the  name  given  me  for  the  fruit  of  Capsicum  aTmiuum  acu- 
minatum Fingerh.  This  pepper  is  red,  slender,  somewhat  acuminate, 
and  about  5  cm.  (2  inciies)  long. 

"Chile  ancho"  is  the  fruit  of  Capsicum  annuum  grossum.  The  fruit 
is  black,  10  cm.  (4  inches)  long,  and  8.75  cm.  (3^  inches)  broad.  1  saw 
it  only  in  the  markets  at  (luadalajara. 
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Physalis  8pj>.  Tomato. 

Various  species  of  Physalis  are  always  to  be  seen  in  the  markets. 
The  fruits  are  called  "tomatoes,"  and  are  used  to  make  a  dressing  for 
meats,  etc.,  or  are  combined  with  red  peppers  to  make  chili  sauce.  (PI. 
XXVIII,  figs.  3, 4.) 

ExpiJiNATiON  OK  Plate  XXYIII.— Fig.  l.tamarimlB;  fig.  2,  tortilla  or  coru  cake;  figs.  8,4,  "toma- 
toes"—fruits  of  Pi/talis  app. 

Phaseolus  a])]).  Frijol. 

The  bean  is,  next  to  corn,  the  most  important  food  plant  of  Mexico. 
In  fact  it  is  used  all  over  the  country.  No  meal  is  complete  without  a 
dish  of  beans,  while  many  a  meal  consists  of  nothing  else.  It  is  culti- 
vated everywhere,  from  the  low  troj)ical  plains  to  the  high  mountain 
tops.  Many  varieties  are  found  in  the  markets,  some  of  which  undoubt- 
edly have  been  introdu(;ed  into  cultivation  from  native  plants,  while 
others  have  certainly  come  from  foreign  countries,  but  have  long  been 
grown  in  Mexic^o. 

Nearly  50  native  species  of  Phaseolus  have  been  reported  from  Mex- 
ico and  Central  America,  and  I  have  no  doubt  but  many  yet  remain 
undescribed.  I  collected  myself  some  10  wild  species,  about  half  of 
which  I  have  not  definitely  identified.  As  is  well  known,  some  of  our 
most  common  varieties  of  beans  came  originally  from  several  of  the 
wild  species  of  Mexico. 

I  am  (}uite  sure  that  new  and  valuable  varieties  suitable  for  cultiva- 
tion in  the  Tnited  States  might  be  obtained  from  the  markets  of  eer- 
ttiin  cities  of  Mexico.  It  seems  to  me  that  some  money  might  very 
profitably  be  spent  by  the  Department  of  Agriculture  in  connection 
with  its  seed  introduction  in  obtaining  and  distributing  some  of  the 
best  varieties  of  Mexican  beans. 

In  compliance*  with  my  instrucjtions,  I  obtained  about  20  varietien, 
but  only  in  small  quantities,  as  my  equipment  and  the  fund  at  my  dis- 
posal did  not  warrant  a  greati^r  outlay. 

I  have  compared  my  beans  with  the  large  series  in  the  seed  collection 
of  the  Department  of  Agriculture,  but  I  do  not  find  over  three  vari- 
eties represented.  In  the  accompanying  list  I  have  briefly  described 
them  as  to  color  and  have  in  most  cases  given  the  Mexican  name  of 
each.' 

No. -UK   ri:i.i(»L  apa>ti:aI)<). 
Tliis  is  a  Hiiiall  ]>iirplisli  hoan,  Boiiicwliat  mottled  with  biitV,  much  iisod  ut  ItolaHos. 

No.  50.   Fiti.ioL. 
A  Hinnll  rouiKlJHh  ]>iiikiKh  bean  also  used  at  Hohifum. 

No.  815.  Fki.iol  hoktklano. 

A  small  1>utV  boaii  Hold  at  Ctdotlaii. 

No.  KM.  Fki.iol  ih.anco  (PhamohtM  hinaiun  L. !). 

\  dwarf  white  ht»aii  (Miltivat«»d  at  Acapoiiota.  Ajipttrontly  t\io.  haiiii>  form  as 
t'ultivat<d  III  this  countrv. 


Thr  niimhrrs  refer  to  the  Kthuobotanu*  coIlectioiiH  of  the  aathor 


Plate  XXVIII. 
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No.  85.  Frijol  encrbvado. 

A  Btuall  drab-colored  bean.  Seed  not  very  pure,  but  mixed  with  black,  whitish, 
and  purple  beans. 

No.  86.  Frijol  blanco  nallado. 

A  small,  light  drab-colored  bean.     Seed  not  very  pure. 

No.  87.  Sbmilla  he  Gicaura. 

A  small  4-sided  somewhat  flattened  seed  of  dark  or  light-brown  color.  Probably 
not  a  Phaseolus. 

No.  89.  Frijol  garvanodk  ncAciios. 
A  small  light  tan  bean. 

No.  90.  Frijol  nuevo  tkmpranillo. 
A  small,  shortly  oblong  bean  of  somewliat  greenish  cast. 

No. 91.  Frmol  Mexuano. 
An  oblong  light-brown  bean. 

No.  92.  Garvaxcillo  verdk. 

A  somewhat  globular  greeniHh-colored  H(;ed. 

No.  93.  Frijol  cando. 

A  small  brownish- pink  b(>au. 

No.  94.  Frijol  GUEKO.     (Large  white  pole.) 
A  small  oblong  white  bean. 

No.  95.  Garvanzo  de  picachos. 
A  small  oblong  drab  bean. 

No.  96.  Frijol  sequin. 
An  oblong  dark-red  bean. 

No.  97.  Frijol  moratm>  kola. 
A  small  purplish-red  bean. 

No.  98.  Frijol  mesquitillo. 
A  small  yellowish  bean. 

No. 99.  Frijol  neoro.     (Wax  bean f) 
An  oblong  black  bean. 

No.  100.  Frijol  lavarkno. 
A  very  pale  yellow  or  cream-colon'd  bean. 

No8. 86  to  100  were  obtained  at  Guadalajara. 

No.  101.  Fkijol. 
An  oblong  drab  colored  bean. 

No.  102.  Frijol. 
An  oblong  li^^ht-brown  beau. 

Nos.  101  and  102  were  obtained  in  the  market  of  the  City  of  M<*xioo. 

No.  103.  Patol. 

A  large  oblong  black,  reddinh,  or  white  bean.     Obtjiiiied  at  Colotlan. 

No.  125.  Faba  vulgaris. 

This  bean  was  repeatedly  seen  in  the  markets  and  occasionally  growing  in  tields. 
I  was  told  that  it  was  c.illed  '*  hava,"  which  may  be  a  corruption  of  'Mabu.*' 

No.  126  to  128.  CicEK  akiktinum 

Found  in  the  markets.  My  seeds  are  from  Ma/atlan  (No.  127)  and  (luadalajara 
(No.  128). 

The  long  roots  of  a  plant  callcMl  ''(mdrado''  are  prepared  for  eating 
by  being  peeled  and  boiled  like  j)()tat(>e8.  The  fruit,  whieli  is  about  2 
to  2.5  dm.  lon{i:,is  said  to  be  pale  green  when  ripe.  It  is  eaten  both  raw 
and  roasted.    I  liave  not  yet  been  able  to  identify  the  jjlant. 
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FRUITS. 

Mexico  has  many  peculiar  and  interesting  fruits.  With  its  extremely 
varied  climate,  almost  any  kind  of  fruit  can  be  grown.  Only  those  are 
here  described  which  came  under  my  observation  while  making  a  hasty 
journey  through  the  country. 

Many  fruits  common  in  our  own  markets  are  also  abundant  there, 
such  as  apples,  ])eacbes,  pears,  bananas,  etc.  Apples  and  peaches  are 
seen  in  all  the  markets,  ])ut  I  saw  only  a  few  orchards.  These  were  in 
Indian  villages  on  the  top  of  the  Sierra  Madre  at  an  altitude  of  6,800 
feet.  From  here  the  fruit  is  carried  down  the  mountain  side  on  backs 
of  donkeys  and  taken  100  to  200  miles  to  market.  A  rude  crate  is 
commonly  us^d.  This  has  four  nearly  equal  sides  made  of  small  sticks, 
which  are  tied  together  at  the  corners  with  agave  fiber.  The  top  and 
bottom  are  usually  made  of  a  layer  of  leafy  twigs  (often  willow)  drawn 
through  the  lowest  and  uppermost  openings. 

Bananas  are  very  common.  Quite  a  number  of  varieties  were  seen. 
More  kinds  are  met  with  there  than  will  be  seen  in  our  own  markets. 
Bananas  grow  not  only  along  the  f;oast,  but  in  the  hot  barrancas  of  the 
interior. 

Oranges  and  lemons  are  found  everywhere.  At  Gnaymas  there  are 
some  large  orange  orchards,  which  of  course  are  irrigate<l.  I  was 
astonished  at  the  abundance  of  limes  which  are  grown  throughout  the 
tropical  regions.  This  fruit  deserves  a  greater  popularity  in  the  United 
States  than  it  now  has. 

I  saw  i)ineapplcs  for  sale  at  Guaymas  which  had  been  shipped 
thither  from  Manzanillo.  It  is  said  to  be  a  very  ])rofitable  crop  to 
grow. 

Blackberries  are  used,  but  how  extensively  I  did  not  learn.  The 
wild  species  seen  on  the  top  of  Sierra  Madre  ripens  its  fruit  in  August. 
Apricots  are  cnltivated  in  Sonora  and  were  for  sale  at  several  of  the 
railroad  stations.     Figs  are  grown  in  the  gardens  at  Guaymas. 

Oocoanut  and  date  palms  are  common  in  many  gardens,  and  the  nut 
of  a  wild  species  is  brought  into  the  towns  in  great  quantities. 

The  melon  zapote  or  i)a])aya  (Carira  papaya  L.)  is  a  great  favorite 
and  is  grown  in  plazas  and  yards.  I  fcmnd  the  mango  in  all  the  mar- 
kets. The  fruit,  which  is  about  7  to  7.5  cm.  ('^  inches)  long,  is  always 
eat(*n  raw.  Trees  were  seen  growing  up  to  an  altitude  of  760  meters 
(2,500  f(^et). 

PAIiMACEAE. 

Acrocomia  aclerocarpa  Mart.  COCOJUL. 

In  tlir  markets  at  Mazatlan,  Hosario,  and  Acaponeta  great  quanti- 
ties of  a  small  ])alm  nut  are  sold.  This  nut  is  about  the  size  of  a 
small  black  walnut.  I  was  tohl  that  the  outer  pulp  is  first  eaten  and 
afterwards  (he  seeds.  The  nuts  are  often  brought  from  a  longdistance* 
The  trees  grow  only  in  the  foothills  and  lower  mountains. 
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Bromelia  spp.  Cocurstle  or  cocurste. 

At  least  two  species  of  Bromelia  are  very  common  on  the  west  coast, 
and  their  frait  is  often  for  sale  in  the  markets.  In  one  it  is  oblong  iu 
shax>e,  6.5  cm.  (lij  inches)  long,  Jind  of  a  deep  purple  color.  The  other 
is  smaller,  ovate,  and  yellow  iu  color.  Both  are  slightly  acid  to  the 
taste;  a  drink  similar  to  lemonade  is  made  from  the  ripe  fruit.  It  is 
generally  eaten  raw,  but  8ometin!es  cooked.  It  is  said  in  the  latter  case 
to  resemble  apricots. 

ANONACEAXS. 
Anona  cherimolia  Mill.  Chiiumoya. 

Chirimoya  is  a  very  abundant  fruit  in  the  markets  of  Mexico.  The 
animal  crop  is  valued  at  over  $45,000. 

The  fpuit  of  several  species  of  Anona  must  go  under  this  name.  I 
found  on  the  streets  of  Guadalajara  two  varieties  of  this  fruit,  one  of 
which  is  perhaps  A.  longiflora.  The  chirimoya  is  C.25  to  7.5  cm.  (2J 
to  3  inches)  long,  ovate  in  outline,  with  a  brownish  skin,  either  smooth 
.or  tuberculate. 

Anona  glabra  L.  Anona. 

A  number  of  fruits  go  under  the  name  of  anona.  I  collected  speci- 
mens of  three  species  of  the  genus,  all  of  which  are  called  by  the  one 
common  name.  The  chirimoya  also  belongs  to  this  genus.  I  was  told 
that  the  rough-fruited  species  of  Anona  were  called  chirimoya,  while 
the  smooth-fruited  ones  are  called  anona. 

The  anona  most  largely  cultivated  is  said  to  be  A.  glabra^  of  which  I 
collected  specimens  on  the  west  coast.  The  annual  crop  is  valued  at 
over  $19,000. 

LATTRACBAE. 
Persea  gratissima  Gacrtn.  Agxtacatk. 

The  aguacate  or  alligator  pear  is  a  common  fruit  in  the  markets  of 
Mexico.  It  is  commonly  used  as  a  table  fruit  eaten  raw  with  pepper 
and  salt,  as  a  salad,  in  soups,  or  spread  on  bread.  The  fruit  is  some- 
what obovatc  in  outline,  7.5  to  8.75  cm.  (3  to  3J  inches)  long,  containing 
in  the  center  a  large  loose  seed.  Two  varieties  were  seen,  one  having 
a  green  skin  with  lighter  spots,  the  other  nearly  black  or  a  dark  purple. 
The  pulp  is  rather  firm,  in  appearance  suggesting  butter,  and  hence  the 
popular  name  '^  vegetable  butter." 

The  trees  are  widely  cultivated  in  the  tropical  and  subtropical  parts  of 
the  country.  The  annual  crop  is  valued  at  about  $14,000.  As  is  well 
known,  it  is  not  restricted  to  Mexi(io  but  now  cultivated  in  most  tropical 
countries,  and  some  trees  are  grown  in  south  Florida  and  California. 

The  fruit  is  sometimes  sold  in  our  markets,  but  has  never  received 
the  attention  it  deserves. 

The  following  are  the  names  applied  to  the  fruit :  Aguacate,  ahuacate 
chico,  ahuacate  grande,  avocado,  avocado  pear,  alligator  pear,  midship- 
man's butter,  vegetable  butter,  \  egetable  marrow. 


ROSACBAE. 

Con«pla  polyandra  <n.  B.  K. )  Kose.  Zapotb  amabiu.o. 

This  species  is  little  known  botaiiicaUy.  It  seems  to  be  eommoD  along 
the  west  coast  of  Mesico,  wliere  it  is  evidently  native.  It  grows  to  the 
height  of  3  to  7.5  meters  (10  to  25  feet).  Tlie  fruit  is  yellow  and  aboat 
7.5  cm.  (3  Indies)  long.  It  is  edible,  but  I  was  not  able  to  learn  whether 
or  not  it  is  extensively  used. 

The  name  "  zaiiote  amariUo"  is  also  given  to  Sapota  elongata. 
Crataegua  app.  Tbjocotb. 

The  fruita  of  two  s[>ecie8  of  Crataegus  were  seen  in  the  market  at  Gua- 
dalajara, sold  under  the  name  of  "  tejocote."'  The  fmita  are  often  stmug 
on  small  strips  of  isote  liber.  Al>out  20  of  them  are  in  each  stnuid  and 
the  strands  sell  at  a  cent  a^tiece.  The  fruits  are  made  into  varioaa  jama 
and  jellies. 

LBauMiirosAx:. 

FitheooloUum  dnlce  Itenth.  Huamuchil. 

The  seeds  of  this  tree  (fig.  31)  are  considerably  used  by  the  people  on 

the  west  coast  of  Mexico,  where  it  has  been  largely  planted.    Itisfbnnd 


all  tlinuigli  trii])ii-ii[  Mexico,  where  it  Is  pi-obably  native,  but  o»  accoant 
of  its  rapid  gn>wth  and  diOicions  fruit  it  has  also  been  much  planted. 
It  is  very  roniinon  in  yanls  about  towns  and  along  streams. 
\Vtieu  the  tree.s  arc  irrigated  they  make  rapid  growth  and  are  said 
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to  stand  the  droaght  extremely  well.  Large  trees  were  seen  aboat 
Guaymas  surrounded  by  almost  desert  conditions. 

The  fruits  ripen  toward  the  close  of  the  dry  season.  At  Guaymas 
and  Mazatlan  they  ripen  the  last  of  May.  The  boys  and  men  gather 
the  pods  by  the  basketful  and  sell  them  in  the  streets  as  bananas  are  sold 
in  our  own  cities.  The  pods  and  seeds  are  largely  sold  in  the  markets. 
The  latter  are  often  put  up  in  little  cone-shaped  wrappers,  which, 
with  their  contents,  are  sold  for  a  cent  apiece.  An  old  tree  will  pro- 
duce many  bushels  of  fruit,  which  is  valued  at  the  rate  of  $25  per  tree. 
The  pods  are  about  10  to  15  cm.  long;  when  mature,  somewhat  reddish 
or  flesh-colored  and  irregularly  swollen.  After  the  seeds  have  fallen 
the  valves  usually  become  strongly  coiled.  The  part  which  is  eaten  is 
not  the  seed  proper,  but  the  large,  fleshy  aril,  which  almost  completely 
surrounds  and  hides  it,  measuring  30  mm.  (15  lines)  loug  by  15  mm.  (7 
lines)  thick.  The  aril  is  usually  white,  sometimes  reddish,  very  crisp, 
sweetish,  and  very  palatable.  It  is  always  eaten  raw.  At  flrst  sight 
it  appears  to  be  composed  of  a  single  covering,  but  in  reality  it  is  prob- 
ably composed  of  many  separate  series  of  fleshy  cells  strongly  com- 
pressed.   The  seed  proper  is  small,  black,  flattened,  10  mm.  long. 

Pithecolobium  ligusticifolium  also  has  a  very  large  aril,  but  it  is  not 
at  all  edible.  The  aril  is  a  bright  scarlet,  much  less  fleshy  and  more 
fibrous  than  in  P.  dulce. 

MALPIOHIACEAE. 
Byrsonima  crassifoUa  H.  B.  K.  *  Naxcbe. 

Nanche  is  a  wild  fruit  which  is  brought  into  all  the  markets  in  great 
quantities.  It  grows  on  a  small  bush  or  shrub  1.8  to  3.6  meters  (0  to  12 
feet)  high.  The  drupe  is  about  the  size  of  a  small  cherry,  yellow  in 
color,  and  of  somewhat  acid  taste.  It  is  generally  eaten  raw,  but  is 
sometimes  put  into  sou])s  as  a  flavoring,  and  sometimes  added  to  the 
stuffing  of  tomales. 

At  Oolomas  I  saw  nanche,  rice,  and  olives  cooked  with  stewed 
chicken. 

RUTACEAE. 
Casimiroa  edulis  La  Llave.  Zapote  blanco. 

1  did  not  see  much  of  this  fruit,  but  it  is  said  to  be  very  common  in 
all  the  markets.     A  few  specimens  were  seen  at  Mazatlan. 

The  fruit  is  about  5  cm.  (2  inches)  in  diameter  and  contains  5  large 
seeds.    The  tree  is  said  to  be  native,  but  I  saw  it  only  in  cultivation. 

ANACARDIACEAE. 

Spondias  spp.  Cirukla. 

The  ciruela  or  Mexican  plum  (fruit  of  the  ciruelo)  is  one  of  the  impor- 
tant fruits  of  Mexico.    The  annual  crop  is  valued  at  over  $70,000.     In 
its  season  it  is  a  universal  favorite  and  is  then  the  most  common  fruit 
seen  in  the  markets. 
22114 6 
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The  trees  are  grown  all  over  tropical  Mexico.  I  saw  them  in  gardens 
at  Guaymas,  Mazatlan,  Rosario,  Acaponeta,  and  elsewhere,  and  the 
fruit  in  the  markets  of  these  towns,  as  also  in  those  of  Guadalajara 
and  the  City  of  Mexico.  It  is  said  that  the  fruit  can  be  profitably 
raised  in  all  the  States  of  Mexico. 

The  ciruela  tree  is  3  to  7.5  meters  (10  to  25  feet)  high  and  has  a  short 

trunk,  usually  8  to  10  inches,  but  sometimes  in  old  trees  37  to  45  cm. 

(15  to  18  inches)  in  diameter,  with  smooth  grayish  or  even  white  bark, 

a  very  large  spreading  top,  and  pinnate  leaves.    The  fruit  matures  at 

the  very  close  of  the  dry  season.    The  branches  are  then  entirely  bare 

of  foliage,  and  have  a  i)eculiar  aspect,  lined  as  they  are  with  yellow 

knobs. 
These  plums  are  used  in  a  great  many  ways.    In  their  season  they 

are  seen  everywhere;  in  the  lai  ger  towns  they  are  hawked  about  the 

streets,  and  in  the  markets  every  stall  or  countryman  has  a  tray  or  box 

of  them  for  sale,  and  retails  them  0  for  a  cent.     Both  immature  (green 

in  color)  and  well-ripened  fruit  is  sold.     The  mature  fruit  is  plump, 

spherical  or  somewhat  ovate  in  outline,  with  a  rather  tough  yellow  or 

red  skin.    The  pulp  has  the  consistency  and  somewhat  the  taste  of  the 

May  apple  of  the  North.    The  fruit  is  usually  eaten  raw  and  is  very 

popular.    It  is  also  cooked  and  used  in  a  number  of  ways.    Sometimes 

it  is  served  in  hotels  lor  dessert  or  made  into  *'dulce."    Dr.  Palmer 

reports  that  it  is  made  into  sweetmeats  and  the  juice  is  i>ut  into  *'  attole." 

The  ripened  fruit  does  not  keep  well,  but  when  scalded  or  boiled  for  a 

short  time  it  may  be  dried  *and  then  kept  for  a  long  time.    The  dried 

fruit  is  thus  found  in  the  markets  long  after  the  fruiting  season  is  over. 

A  cooling  drink  is  sometimes  made  out  of  the  dried  fruit,  or  it  may 
be  ground  into  "alote." 

While  the  ciruela  is  a  popular  fruit  in  the  Tropics  and  is  especially 
suited  to  a  dry  country,  yet  the  very  large  stone  or  nut  which  it  con- 
tains is  much  against  it.  Doubtless  little  eftbrt  has  been  ma<le  to  select 
the  best  varieties.  The  trees  grow  with  so  little  care  that  the  tendency 
seems  to  be  to  let  them  develop  as  they  please.  Orchards  are  planted 
by  simply  breaking  off  limbs  and  putting  them  into  the  ground,  then 
allowing  them  to  shift  for  themselves.  If  an  experienced  horticulturist 
should  take  hold  of  this  fruit  he  would  probably  be  able  not  only  to 
reduce  the  size  of  the  stone,  but  to  increase  the  ])ulp,  and  thus  add 
much  to  its  value. 

It  is  usually  considered  that  there  are  but  two  varieties  of  the  cir- 
uela cultivated  in  Mexico.  These  are  the  yellow  and  the  red,  called, 
respectively,  ciruela  aniarilla  and  ciruela  roja  (PI.  XXIX).  In  the  part 
of  the  country  visited  I  found  four  very  distinct  varieties,  or  rather 
species,  in  cultivation  and  one  wild  species,  making  five  in  all. 

Mr.  Ilomsley,  in  the  Hiologia  Centrali-Americana,  lists  five  species, 
all  of  them  (toming,  however,  from  soutli  Mexico  and  only  one  named 
s))ecilically,  viz,  Spomlias  luiea.    The  yellow  and  red  forms  mentioned 
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above  are  referred  to  in  Mexican  works  as  S,  lutea  and  8»  purpurea^ 
but  they  probably  represent  more  than  two  species,  if,  indeed,  these 
species  are  found  in  Mexico  at  all.  In  1887  Dr.  S.  Watson  described 
from  Tequila,  State  of  Jalisco,  a  yellow-fruited  form  under  the  name  of 
8.  mexicanaj  which  appears  to  be  the  "ciruela  nmarilla,''  cultivated  and 
sold  on  the  west  coast  as  far  north  as  Guayinas. 

The  red-fruited  form,  which  I  saw  only  on  the  west  coast,  does  not 
answer  ihe  description  of  8,  purpurea^  nor  are  the  specimens  like  those 
so  named  in  the  National  Herbariu^n. 
The  five  forms  obtained  by  me  may  be  described  briefly  as  follows: 
!•  Yellow  ciruela. — Fruit  8i>herical,  2.5  to  S.l  cm.  (I  to  IJ  inches)  in 
diameter,  of  light  yellow  color;  surface  of  nut  strongly  roughened 
with  a  kind  of  filigree  work. 

2,  Red  ciruela, — Fruit  similar  to  the  above,  but  perhaps  smaller  and 
red  in  color.    Trees  said  to  be  taller  and  less  spreading. 

3.  Wild  ciruela, — Fruit  much  smaller  than  the  two  i)receding,  red  in 
color,  the  leaves  of  very  diffVfent  shape  and  size;  a  small  slirub  or  bush 
0.6  to  1.2  meters  (2  to  4  feet)  high.    Found  on  low  hills  near  Acaponeta. 

4w  Ciruela  (from  State  of  Jalisco). — A  tree  similar  to  the  common 
yellow  ciruela,  but  with  very  pubescent  leaves;  fruit  yellow,  about  2.5 
cm*  (1  inch)  in  diameter;  nut  with  smooth  surface.  Only  seen  once,  in 
the  State  of  Jalisco.    The  fruit  is  said  not  to  be  edible. 

6.  Ciruela  (from  City  of  Mexico). — This  was  the  largest  plum  seen. 
Fruit  oblong  to  obovate,  4.4  cm.  (If  inches)  long,  yellowish  with  a 
pronounced  blush ;  nuts  large,  not  so  mucih  roughened  as  in  the  common 
yellow-truited  form.  1  did  not  see  the  trees  or  foliage.  I  was  told  at 
the  National  Museum  of  Mexico  that  this  was  true  Spondias  luUa, 

Explanation  ok  Plate  X XIX.— Fig.  1,  j-ellow  ciruela,  dritMl;  fig.  2,  tlie  aarao,  fresli;  li^.  3,  aeod 
of  Mune:  figs  4  5,  dried  fruit  and  seed  of  a  wild  Hpocius;  fig.  6,  seeds  of  the  cultivuted  red  variety ;  figs. 
7. 8.  ftmit  and  seeds  of  a  large  yellow  variety ;  figs.  9, 10,  fruit  and  seeds  of  a  wild  variety. 

1  collected  considerable  material,  but,  as  was  usually  the  case,  not  as 
much  as  would  be  desirable.  Besides  the  herbarium  specimens  the 
following  material  was  obtained:' 

£B  No.  108.  One  fruit  in  alcohol,  of  comiiioii  yellow  ciruela,  from  Mu/atlan,  .Fiiiie 

18,  1897. 
£B  No.  109.  Nuts  of  same  from  Acaponeta,  June,  1897. 
EB  No.  110.   Dry  fruit  of  red  ciruela  from  Acaponeta,  .June,  1897. 
EB  No.  111.  Nuts  of  same. 

Herb.  No.  3076.  Two  fruits  in  formalin  of  ciruela  from  State  of  .Jalisro. 
Herb.  No.  3076.  Nuts  of  the  same. 

EB  No.  112.  The  dried  fruit  as  sold  at  Guadalajara,  probably  of  the  yellow  form. 
EB  No.  113.  Two  fruits  in  formalin  of  the  larger  ciruela  purchased  on  the  streets 

in  the  city  of  Mexico. 
EB  No.  115.  Nuts  of  the  same. 


*  The  symbol  EB  denotes  the  Kthnobotauic  collectiouH  of  the  author. 
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The  following  names  are  used  for  these  fruits: 

Ciriiela. — A  generic  name  applied  to  all  plumlike  fruits,  but  especially  to  the 
species  of  Spondias.  It  Ih  often  used  for  the  various  kinds  without  a  qualifying 
term. 

Ciruela  a;«arti?a.:— ITRually  applied  to  the  fruit  of  5.  lulea,  but  also  given  to  any  of 
the  yellow  kinds. 

Ciruela  roja. — Supposed  to  belong  to  S.  purpureuy  but  probably  used  for  any  of  the 
red  fruits. 

Ciruela  campechana, — Cuban  name  for  the  fruit  of  S.  purpurea. 

Ciruela  colorada. — Another  Cuban  name  for  the  same. 

Jabo, — The  Cuban  name  for  S.  lutea. 

'     CACTACEAE. 

The  CiMitaceae  furnish  a  great  variety  of  fruits,  many  of  which  are 
highly  i)rized  in  Mexico.  These  come  from  various  8i)ecie8  of  Opuntia 
and  Cereus  and  of  some  other  genera. 

Opuntia  spp.  Tuna. 

Quite  a  number  of  Opuntias  furnish  choice  fruits,  all  known  by  the 
name  of  '^tuna.'^  The  species  which  are  said  to  furnish  the  tunas  are 
generally  given  as  0,  tuna  and  0.  ficusindica,  but  it  is  not  at  all  cer- 
tain that  these  are  the  ones  which  furnish  the  best  tunas  of  Mexico. 
Both  of  these  species  are  said  to  be  introduced  into  the  Old  World,  but 
the  fruit  sent  to  this  country  from  Italy  ap])ears  to  be  different  from 
the  cx)mmon  tunas  of  Mexico.  The  whole  subject  should  be  taken  up 
by  some  botanist  who  has  access  to  large  collections,  after  having  made 
extensive  field  collections  of  fruits,  Howers,  and  stems,  and  having 
secured  numerous  photographs.  In  the  markets  at  Mazatlan,  on  the 
west  coast,  I  found  a  small,  deep  red  colored  tuna,  perhaps  2.6  cm. 
(1  inch)  long,  to  be  very  common.  The  large  tunas  were  not  met  with 
until  1  reached  the  Sierra  Madre.  These  were  very  common  at  Santa 
Teresa,  Topic,  altitude  2,040  meters  ((>,S00  feet),  and  at  most  of  the  towns 
at  which  I  stopped  in  the  table-land  region  of  Zacatecas  and  Jalisco. 
One  of  the  best  and  largest  of  these  tunas  is  the  *'crystaliua.^  This  is 
one  of  the  most  delicious  fruits  I  met  with  in  Mexico,  and  ought  to  be 
introduced  into  the  United  States.  Plants  that  grow  in  Mexi(!0  at  an 
altitude  of  1,500  to  2,100  meters  (5,000  to  7,000  feet)  c^mld  be  easily 
grown  in  parts  of  Arizona  and  New  Mexico. 

Cereus  geometrizaus  Mart.  Garambitlix>. 

This  is  a  common  species  on  the  table-lands  of  western  Mexico.  The 
fruit,  which  is  a  small,  oblong  berry  alxmt  1  cm.  (J  inch)  long,  is  BJiid  to 
be  very  common  in  the  markets  during  its  seas<m,  which  must  be  after 
the  close  of  the  rainy  season.  At  the  time  of  my  visit,  about  the  Ist 
of  Sei)tember,  1  found  the  fruit  nearly  ripe.     (PI.  XXX.) 

Cereus  Rpp.  Pitaya,  riTAHAYA. 

The  pitaya  is  said  by  some  to  be  the  fruit  of  (■.  variahiUft  and  by 

others  to  be  that  of  (\  pitahaya.    The  name  is  also  applied  to  the  fruit 

of  (7.  thnrbi'ri,  (\  (jujanUus^  etc.,  and  '*])itAhaya"  is  probably  better  con- 
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sidered  as  a  generic  term  applied  to  the  edible  fruits  of  several  si>ecies 
of  Cereus,  whence  the  terms  '^pitahaya  dulce,"  "pitahaya  acre,"  etc. 
I  did  not  see  any  of  these  fruits,  but  the  plant  which  was  pointed  out 
as  the  pitahaya  of  central  Mexico  was  a  very  large  species,  7.5  to  10.5 
meters  (25  to  35  feet)  high,  somewhat  resembling  0.  pecten-aboriginurrij 
but  probably  referable  to  C.  tetazo, 

Tomales  are  made  out  of  the  dried  fruit  of  one  or  more  i)itahayas. 
For  drying,  the  inner  part  of  the  fruit  is  taken  out  and  allowed  to  lie 
in  the  sun  for  several  days.  It  is  said  to  be  very  sweet  and  will  keep 
for  a  year. 

M7RTACISAE. 
Myrtus  arayan  H.  B.  K.  Arrayan. 

I  saw  this  tree  only  about  Indian  villages  in  the  foothills  of  the  Sierra 
Madre.  The  tree  here  grows  to  be  G  to  10.5  meters  (20  to  35  feet)  high, 
the  trunk  4  meters  (12  feet)  high,  and  sometimes  30  cm.  (15  inches)  in 
diameter,  with  smooth,  gray  bark  and  erect  branches.  In  no  place  did  it 
appear  to  be  native,  but  it  seems  to  be  cultivated  somewhat  extensively 
in  Mexico.  It  is  grown  in  sufficient  quantities  in  some  twelve  States 
to  be  listed  among  their  fruits,  and  the  annual  crop  is  valued  at  over 
$1,200.  The  ripe  fruit  is  sold  in  the  fresh  state  in  all  the  larger  mar- 
kets, and,  according  to  Dr.  Palmer,  also  in  the  dried  state.  I  obtained 
some  of  the  ripe  fruit  at  Guadalajara.  It  was  greenish  yellow,  1.25  to 
1.87  cm.  (J  to  I  inch)  in  diameter,  smooth,  with  a  large,  irregular  disk 
at  the  top  and  a  smooth  nutlet  in  the  center;  very  juicy,  and  said  to 
have  a  rich,  spicy,  subacid  flavor. 

One  of  the  popular  ''soft"  drinks  of  the  country,  which  is  said  to  be 
very  refreshing,  is  made  from  these  fruits. 

The  following  specimens  were  obtained : 

£B  No.  105.  Fruit  in  formaliD,  obtained  at  Guadalajara,  September,  1897. 
Herb.  No.  2006.  Specimens  from  a  tree  seen  in  the  Indian  village  of  San  Blascito, 
Tepic,  August  4,  1897. 

Fsidium  spp.  Guayaba. 

Guavas,  or  "  guayabas,"  as  they  are  called  in  Mexico,  are  common 
along  the  coast  and  in  the  hot  valleys  of  the  interior.  I  saw  four  spe- 
cies, two  of  which  are  wild.  Psidium  guava  appears  to  be  the  one 
commonly  cultivated.  It  is  usually  a  small  tree,  3  to  4.5  meters  (10  to 
15  feet)  high,  often  with  a  large  toj).  The  fruit  is  used  everywhere. 
It  is  often  eaten  raw,  but  generally  made  into  i)reserves,  jams,  and 
jellies. 

COMBRETACISAE. 

Terminalia  catappa  L.  Almrndi^. 

I  saw  this  tree  only  in  the  town  of  Rosario  and  at  La  Paz,  Lower 
California,  where  it  was  cultivated.  Dr.  Palmer  states  that  the  nuts 
are  known  as  *'  alinendras"  or  Mexican  almonds.  He  says  the  children 
eat  the  outer  pulpy  husk.  The  fruit,  which  is  a  drupe,  is  much  flattened, 
elliptical,  and  about  2  inches  long.    The  stone  contains  a  small,  sweet 


222 

and  edible  seed.  Dr.  Palmer  states  that  the  tree  is  also  called  "story 
tree/'  because  the  horizontal  branches  are  given  oft*  in  whorls  or 
"stories."  These  trees  seem  to  be  freciuent  in  the  towns  of  western 
Mexico  and  furnish  one  of  the  few  shade  trees  there,  growing  to  the 
height  of  10.5  to  12  meters  (35  to  40  feet).  It  is  now  frequently  met 
with  in  Guatemala  and  south  Florida.  The  tree  is  native  of  tropical 
Asia. 

SAPOTACEAE. 
Achras  sapota  L.  Zapote  chico. 

This  is  a  common  tree  in  cultivation.  Some  large  trees  were  seen  at 
Acaponeta,  perhaps  40  to  50  feet  high.  The  fruit  is  nearly  orbicular 
in  outline,  2.5  to  3.75  cm.  (1  to  IJ  inches)  in  diameter,  with  a  rough, 
brownish  skin.  It  is  sold  in  the  markets  in  June  and  July.  The 
annual  crop  is  valued  at  $38,000. 

This  is  said  to  be  the  tree  which  produces  most  of  the  "chicle,''  a 
gum  extensively  imported  into  the  United  States,  and  used  in  the 
manufacture  of  chewing  gum,  which  is  almost  wholly  composed  of  it. 
It  is  said  that  ViteUuria  mammosa  (L.)  Radlk.  as  well  as  other  species 
of  the  genus  Vitellaria  produce  chicle,  and  that  the  best  gum  for 
"masticatory"  purposes  is  that  obtained  from  V.  mammosa. 

According  to  Treasury  reports  for  1897, 5,315,902  x)ound8  of  this  gum, 
valued  at  $1,091,892,  was  imported  into  tbe  United  States  in  the  year 
189G-97.  The  crop  for  1897-98  is  estimated  at  only  2,600,000  pounds. 
Under  the  Wilson  bill  the  gum  was  admitt-ed  free  of  duty  but  now 
there  is  a  duty  of  10  cents  per  i)ound. 

The  following  tables  will  show  the  quantities  of  chicle  gum  received 
at  New  York  in  1897  and  1898  from  several  i)orts : 

Comparimn  of  monthly  and  annual  receipts  of  chicle  gum  at  Neto  York^  months  of  Jan' 

uarii,  1S97  and  1898 ^  and  years  of  1897  and  1898. 


From— 


Tuxpan... 
Vera  Cruz 
Campoclio 
La;;iina . . . 
ProgroBo . . 

IJolIzP 

Vari<m»... 


ToUl  .... 
Or  poniitlH 


Jan.,  1898.     Jan..  1K97. 


Balrs. 
644 
11     I 


259 

998 

256 

79 


I 


Bales. 

887 
309 
150 
797 
1.228 
490 
15 


Sept  1, 1897, 

to 
Sept  1, 1898. 


Sept  1,1898, 
Sept  t,  1807. 


2, 147 
335.000 


3.870 
008,000 


Pounds. 

Pounds. 

304,000 

5S2,000 

29,000 

Hi.  000 

40,000 

117.000 

114,000 

183,000 

332,000 

582,000 

76,000 

174,000 

39,000 

M,000 

034,000 


1.808,000 


February  1,  1898: 

I'Yi'o 

In  bond  

February  1,1S97, 


(■omparison  of  stock  on  hand  for  two  years. 


Poimdi. 
.  530,000 
.  397,000 
.  888,000 


c 
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Comparison  of  prices. 

Lowest  price ;  Cents. 

Jftnnary  5, 1898 274 

January  29, 1897 21 

Highest  price : 

January  31, 189R 29 

January  4, 1897 23 

EBENACEAE. 
DiospyroB  ebenaster  Retz.  Zapotb  prikto. 

The  fruit  is  also  called  ''zapote  negro."  The  annual  crop  is  valued 
at  $27,000.  I  did  not  see  the  fruit  of  this  plant  either  used  or  sold, 
although  it  is  said  to  be  cultivated  in  many  places.  Fruiting  speci- 
mens of  a  species  probably  the  above  were  obtained  at  Acax)oneta  at 
an  altitude  of  about  30  meters  (100  feet).  It  has  heretofore  been 
reported  to  grow  at  an  altitude  of  450  to  1,800  meters  (1,500  to  6,000 
feet),  and  it  is  not  at  all  unlikely  that  more  than  one  species  goes 
under  this  name.  Two  other  specimens  were  collected — one  at  Altata 
(at  sea  level)  and  the  other  at  Colomas,  altitude  750  meters  (2,500  feet), 
which  seem  to  represent  two  very  distinct  species. 

VERBENACEAE. 
Vitex  moUis  H.  B.  K.  Uvalama. 

Uvalama,  or  better,  perhaps,  walama,  is  a  small  drupe  which  is  very 
common  in  the  markets  of  the  west  coast  at  the  close  of  the  dry  sea- 
son. The  fruit  is  black  or  bluish  black,  nearly  spherical,  and  15  to  20 
mm.  in  diameter.    It  is  eaten  raw.    (EB  Nos.  112  and  113.) 

CUCURBITACEAE. 
Cucurbita  ficifolia  Bouchd.  Chilacayote. 

The  pulp  of  this  fruit  is  boiled  with  sugar  and  used  as  a  dessert.  I 
was  told  that  the  fruit  is  about  0. 45  meters  (IJ  feet)  long,  with  a  hard 
shell  and  a  fibrous  pulp.  The  seeds  are  black,  resembling  those  of  the 
watermelon,  but  larger.  The  fruit  is  cut  in  two  and  the  pulp  is  taken 
out  and  cooked.  The  shell  is  filled  with  water  and  allowed  to  stand 
and  sour.  From  this  a  vinegar  is  made  which  the  people  use  in  mak- 
ing a  kind  of  soda  water. 

BEVEEAGE  PLAITTS. 

The  drinks  of  Mexico  derived  from  plants  are  of  the  intoxicating 
and  the  nonintoxicating  classes. 

Agave  8pp.  Maguey. 

The  intoxicating  drinks  are  several,  but  the  most  important  by  far 
are  those  made  from  the  agave  plants  or  magueys.  Of  these  drinks 
there  are  two  classes,  the  fermented  and  the  distilled.  The  fermented 
drink  is  called  pulque.  It  is  largely  used  all  over  the  country  and 
especially  about  the  City  of  Mexico.  The  pulque  plant  (Pis.  XXXI  to 
XXXIII)  is  cultivated  throughout  the  mountain  regions  and  on  the 
table-lands.  Almost  every  house  has  a  few  plants  growing  near  it 
which  supply  pulque  for  the  family. 
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The  i>ulque  magueys  are  several  in  iiiiiiiber.  They  all  have  large, 
broad,  thick  leaves  ami  belong  to  the  Euagave  section  of  the  genus. 
A  large  cavity  or  bowl  is  hollowed  out  of  the  center  of  the  plant  by 
taking  out  the  bud  or  core,  and  into  this  sap  from  the  cut  leaves  oozes. 
The  accumulation  is  gathered  twice  a  day,  as  sugar  water  is  in  our 
maple  orchards.  This  sap  when  fermented  forms  the  pulque.  Each 
day  the  surface  of  the  bowl  is  scraped  to  increase  the  flow  and  this  is 
kept  up  for  several  weeks.  It  is  customary  to  bend  over  and  fasten 
together  the  leaves  of  the  agave  plant  at  the  top  to  retard  evaporation. 

The  distilled  drink  called  mescal,  or  now  perhaps  more  commonly 
te([uila,  is  made  from  what  are  called  the  mescal  magueys  These  have 
much  thinner  leaves  than  the  pulque  magueys  and,  in  the  case  of  the 
species  so  largely  used  in  the  manufacture  of  tequila,  the  leaf  is  very 
narrow.  The  Indians  and  Mexicans  of  the  mountainous  regions  use  a 
number  of  the  wild  species  for  making  their  mescal.  The  tequila 
maguey,  however,  is  cultivated  in  great  plantations.  I  have  not  been 
able  to  learn  what  the  species  is  which  goes  under  this  name*  At 
Bolanos  there  is  cultivated  under  the  name  of  the  ''huila"  what  is  per- 
haps the  same  species. 

One  of  the  most  interesting  studies  connected  with  the  botany  of 
Mexico  would  be  the  determining  of  the  species  of  Agave  which  are 
used  by  the  people  in  making  their  drinks — a  subject  upon  which  there 
is  much  ignorance. 

Carl  Lumholtz,  the  well-known  Mexican  traveler,  states  that  <' the 
Mexicans  derive  their  famous  tequila  or  mescal  from  the  maguey 
(Agave  amerivana).  One  of  the  inferior  kinds  of  brandy,  sotol,  is  pro- 
duced from  a  plant  of  the  same  family.''  While  it  is  uncertain  fh)m 
what  species  tetiuila  is  made,  it  is  at  any  rate  not  A.  americana^  and 
sotol,  as  we  shall  see,  is  derived  from  plants  of  another  genus. 

Dasyliiion  spp.  SOTOL. 

Sotol,  a  common  distilled  drink  of  the  table-land  region,  is  made 
from  the  species  of  Dasylirion,  the  crown  of  the  plant  being  atilized. 
The  drink  is  similar  to  mescal  and  is  often  mixed  with  it.  (EB  No.  43y 
a  bottle  of  sotol  li^iuor.) 

Aguardiente,  made  from  cane  sugar,  is  also  one  of  the  chief  distiUed 
drinks  of  the  country. 

The  nonintoxicating  drinks  of  the  country  are  very  many.  They  are 
usually  made  of  some  acid  fruit,  such  as  limes,  tamariuds,  etc.,  or  of 
mucihvginous  seeds,  sucli  as  those  of  certain  il^istards  and  mints.  I 
shall  not  att(Mn]>t  to  enumerate  all  of  them,  but  wish  to  refer  briefly  to 
the  few  which  came  under  my  observation. 

Some  of  these  drinks  are  peddled  about  the  streets  carried  in  "olla" 
on  the  top  of  men's  heads,  and  some  are  for  sale  in  the  markets  or  at 
the  h()t(»l  bars,  etc.  Women  have  regular  stands  for  selling  them  in 
the  arcades  about  the  public^  stpiares  of  most  large  towns  and  in  mar^ 
ket  buildings. 


Plate  xxxiI. 


Plate  XXXIIl. 


PuLOuE  Plant  oh  Mague*  (Aoave  « 
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Hibiscus  sabdariflfa  L.  Jamaica. 

One  of  the  most  popular  of  the  summer  drinks  of  Mexico  is  made 
from  ^'Jamaica."  Jamaica  is  made  from  the  involucres,  calyces,  and 
capsules  of  Hibiscus  sabdariffa  which  have  been  gathered  and  dried. 
The  Jamaica  gives  to  the  water  a  reddish  color  and  a  slightly  acid  taste. 
In  the  markets  at  Guadalajara  it  is  seen  packed  in  large  shallow 
baskets  where  it  is  retailed. 

Sisymbrium  canescens  Nutt.  Pamita. 

From  pamita  the  seeds  of  Sisymbrium  canescens^  a  most  refreshing 
drink,  is  prepared  in  the  following  manner:  About  a  gill  of  the  seed  is 
put  into  a  glass  and  thoroughly  mixed  with  water;  a  little  lime  juice  is 
then  added  and  the  mixture  again  stirred,  then  a  little  sirup,  then  a  little 
blackberry  brandy  or  claret,  the  stirring  process  being  repeated  as  each 
new  ingredient  is  added,  until  finally  the  glass  is  filled  with  water,  when 
it  is  ready  for  drinking.  A  straw  is  generally  used  in  drinking  this  mix- 
ture. Sisymbrium  canescens  is  very  common  in  Sonora.  The  seed  is 
collected  in  great  quantities  about  Altar  and  is  sold  at  Guaymas. 
These  seeds,  when  wet,  give  off  a  great  quantity  of  some  mucilaginous 
substance. 

Salvia  spp.  Chia. 

The  well  known  drink  made  from  chia,  the  seeds  of  species  of  Salvia 
and  related  genera,  is  sold  all  over  the  country.  At  Guadalajara  the 
seed  is  mixed  with  barley  water.  I  obtained  specimens  at  Colomas 
(EB  No.  HI). 

Chia  seed  has  been  obtained  from  various  markets  in  Mexico,  and 
plants  have  been  grown  in  Washington  from  which  herbarium  speci- 
mens have  been  made.  These  specimens  have  been  determined  by  Mr. 
M.  L.  Fernald,  who  reports  that  the  Salvias  are  8.  hispanica  L.  and  8. 
tiliaefolia  Vahl.  Seed  and  specimens  of  chia  grande  sent  in  by  Dr.  E. 
Palmer  prove  to  be  Mesosphaerum  suaveolens, 

Tamarlndus  indica  L. 

The  tamarind  tree  (Tamarindus  indica)  is  now  grown  all  over  trop- 
ical Mexico.  The^ruit  is  largely  used  in  making  a  cooling  drink,  and 
is  sold  everywhere.  At  Guadalajara  it  is  displayed  in  great  shallow 
baskets  9  dm.  (3  feet)  in  diameter  and  20  cm.  (8  inches)  deep.  (PI. 
XXVIll,  fig.  1.) 

The  fruit  of  two  species  of  Bromelia  is  often  used  in  making  a  sub- 
acid drink. 

A  drink  is  sometimes  made  of  the  dried  fruit  of  the  ciruelo '  (Spon- 
dias  lutea),  while  in  many  places  the  ripe  fruit  of  arrayan^  {Myrtus 
arayan)  is  used  in  the  same  way. 

In  Guadalajara  1  saw  a  drink  called  "tehuino,"  which  is  said  to  be 
made  from  cooked  corn. 

A  drink  called  *'agua  de  cebada"  is  made  by  adding  to  water  bar- 
ley flour,  or  more  commonly  softened  barley  ground  on  a  "metate," 


See  p.  217.  ^  See  p.  221. 
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together  with  sugar,  cinnamon  biirk,  and  "ajonjoli,"  i.  e.  sesame,  the 
seed  of  tiesamum  indicum  L. 

This  mixture  is  of  a  muddy  gray  color,  with  a  sweetish,  starchy  taste. 
It  is  carried  about  the  streets  in  earthen  jars  and  sold  for  1  cent 
a  glass. 

SEASONING  AND  FLAVOBING  PLANTS. 

Some  very  curious  dishes  are  served.  Koast  beef  is  eaten  with  a 
dressing  of  squashes,  onions,  and  oil,  while  beefsteak  is  sometimes 
dressed  with  a  mixture  of  red  pepi)ers,  onions,  and  whole  x>otatoe8  the 
size  of  cherries.  Aguacate  salad  is  made  of  mashed  aguacate,  onions, 
and  cheese,  while  a  ^'tomale"  which  I  dissected  was  found  to  be  made 
up  of  a  combination  of  chicken,  onion,  red  peppers,  olives,  and  raisins. 
At  Guaymas  red  peppers  stuffed  with  cheese  were  served.  Another 
interesting  preparation  called  ^^enchalada"  is  made  out  of  chile  Colo- 
rado, <iueso  (cheese),  and  cebollos  (onions)  folded  up  in  a  tortilla.  These 
are  mentioned  not  because  they  are  peculiar,  but  as  samples  of  scores 
of  others. 

LAITRACEAi:. 
Litsea  glaucescens  H.  B.  K.  var.  Laurel. 

The  leaves  of  this  plant  are  much  used  in  flavoring  meats,  soups,  etc. 
It  can  be  found  in  the  little  stores  and  markets  everywhere.  It  is  also 
considered  to  have  some  medicinal  virtues.  The  leafy  branches  are  gath- 
ered in  bundles  and  dried.  The  crushed  leaves  are  very  fragrant  and 
aromatic.  It  is  a  small  glabrous  shrub  with  narrow  lanceolate  leaves, 
pale  green  above,  whitish  beneath,  and  thickly  covered  with  small 
pellucid  (lots.  It  grows  high  upon  the  mountains.  Specimens  were 
collected  in  the  mountains  near  the  Indian  village  of  Santa  Tere^Ter- 
ritorio  de  Tepic,  and  near  Plateado,  in  the  State  of  Zacatecas,  while 
dried  specimens  were  bought  at  Bolafios. 

UMBEIiLIFERAE. 
Carum  petroselinum  Retith.  Prrijil. 

Cultivated  in  gardens,  and  used  in  flavoring  all  kinds  of  dishes. 

Coriandrum  sativum  L. 

Commonly  use<l  as  a  flavoring  for  soups,  etc.  It  is  largely  sold  in 
the  markets,  usually  with  cabbage  and  S()uash,  small  pieces  of  these 
and  a  stem  of  coriander  being  frequently  seen  laid  out  together,  ready 
for  purchasers. 

VERBENACEAE. 
Lippia  spp.  Oregano.  > 

The  leaves  of  oregano  are  very  much  used  to  flavor  food.  Dr.  Palmer 
states  that  at  Acapulco  they  are  used  much  as  we  use  sage.  It  is 
cooked  with  ftsh,  sausage,  and  other  foods. 


^  Also  Hpellod  ort'geno,  oragauo. 
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The  name  ^^oregano"  seems  to  be  a  generic  term  applied  to  the  leaves 
thas  used  of  several  species  of  Lippia.  The  plant  so  called  at  Acapalco 
is  L,  herlandieri  Schauer;  in  Lower  California,  L.palmeri  spicata  Eose, 
while  on  the  table-land  I  found  it  to  be  X.  purpurea  Jacq. 

SOLANACBAB. 

Solanum  tuberoBiim.  Papa. 

Strange  as  it  may  seem  the  i)otato,  as  used  in  Mexico,  is  to  be  classed 
as  a  flavoring  rather  than  as  a  vegetable.  I  never  saw  the  iH)tato  tliere 
used  as  we  use  it.  A  few  only,  and  these  whole  and  very  small,  are 
^dded  to  soups  and  stews,  along  with  raisins,  olives,  nanches,  etc.  Most 
that  I  saw  were  from  about  the  size  of  cherries  up  to  the  size  of  small 
walnuts.  The  potatoes  which  they  have  are  either  the  wild  imtatoes 
from  the  mountains  or  those  which  have  recently  been  transplanted 
thence.  The  wild  i>otato  is  apparently  common.  I  collected  specimens 
in  the  foothills,  near  Colomas,  at  an  altitude  of  840  meters  (2,800  i'eet), 
and  on  the  top  of  the  Sierra  Madre,  altitude  2,040  meters  (0,800  feet). 

Sweet  potatoes,  on  the  other  hand,  often  rea(;h  a  good  size.  Those 
are  cooked  and  brought  to  the  markets  in  great  (luantities,  and  sold 
on  the  plaza  and  along  the  sidewalks. 


Argithaninia  sp.  A  /  a  k  i :  a  n  . 

A  kind  of  seed  used  in  giving  an  orange  <*,olor  to  soups,  etc. 

MEDICINAL  PLAlirrS. 

The  native  plants  used  as  medicines,  or  su])posed  to  have  medicinal 
properties,  are  legion.  Many  of  these,  doubtless,  have  little  or  no  real 
value. 

The  country  people  and  Indians  seem  to  have  but  little  knowledge 
of  medicine,  generally  using  teas  made  of  bitter  and  strong-smelling 
herbs. 

More  or  less  superstition  is  associated  with  certain  i)liint8,  and  great 
stress  is  laid  upon  some  superstitious  practices,  for  instance,  that  of 
sticking  certain  seeds  on  the  temples  to  cure  headache. 

Along  the  coast,  Indian  j)eddlers  bring  down  from  the  mountains 
various  seeds  or  dried  herbs  to  sell,  or  these  may  be  found  in  the  little 
stores  of  the  towns.  Sometimes  on  the  plaza  one  finds  the  "herb  doc- 
tor" dealing  out  a  paltry  stock  of  medicines  in  cent  packages. 

Much  of  the  material  which  I  saw  for  sale  was  in  the  form  of  dried 
roots  or  leaves,  and  in  such  cases  specimens  were  not  taken  unless  1 
saw  the  material  collected  and  (;ould  identify  the  i)lant  botanically. 

The  uses  of  these  plants  as  given  below  are  as  they  were  told  me. 


228 

FILICES. 

Adiantum  capillus-veneris  I^.  Celantillo  de  ojo  db  agua. 

At  Golomas  this  plant  is  used  as  a  tea  to  relieve  colic,  but  at  Colotlau 
is  taken  as  a  tea  for  amenorrhea.  This  famishes  a  good  example  of 
the  diverse  uses  plants  are  often  put  to.  The  dried  fronds  were  for 
sale  in  the  plaza  at  Golotlan  (EB  No.  29). 

Polypodium  lauceolatum  L.  Lengua  db  cervo. 

A  tea  made  from  the  fronds  of  this  fern  is  taken  to  cure  the  itch. 
The  dried  fronds  were  for  sale  in  the  i)laza  at  Golotlan  (EB  No.  27), 

LILIACEAE. 
Aloe  8p.  Savila. 

The  crushed  leaves  of  this  plant  are  used  with  oil  in  making  a  poul- 
tice to  reduce  swellings  caused  by  venereal  diseases.  The  plant  was 
only  seen  about  houses  and  towns  where  it  had  apparently  been 
planted.    My  specimens  came  from  La  Paz  (Herb.  No.  1303). 

CHENOPODIACEAE. 

Chenopodium  incisum  (L.)  Poir.  Ipazotb  del  zorillo. 

The  skunk  ipazote  is  a  general  medicine  in  use  among  the  common 
I)eoi>le  and  supposed  to  have  various  virtues,  being  usually  taken  in  the 
form  of  a  tea,  which  is  reported  to  cure  colic,  jmeumonia,  etc.  (Herb. 
No.  3C10  and  EB  No.  28.)  My  specimens  were  bought  on  the  plaza  at 
Golotlan,  September,  1897. 

MAONOLIACEAE. 
Magnolia  sp.  Corpus. 

From  the  flowero  a  ton  is  made  which  is  used  to  cure  scorpion  bites. 
The  flowers  are  brought  from  trees  which  grow  in  the  western  foot- 
hills at  an  altitude  of  3,(M)0  to  3,500  feet. 

ANONACEAE. 

Anona  np. 

The  bark  of  this  ])lant  is  boiled  in  urine  and  use<l  to  kill  the  mange  on 
all  kinds  of  animals.     (Herb.  No.  1(581. ) 

LAITRACEAE. 
Litsea  glaucescens  H.  H.  K.  var.  LArRKL. 

A  tea  made  from  the  leaves  of  laurel  is  taken  for  colds.  The  plant 
is,  however,  more  hirgely  used  as  a  tiavoring.  (Herb.  Mo.  343(»  andEB 
No.  63.) 

LEOUMINOSAE. 
Enterolobium  cyclocarpum  (iriseb.  Huinrcastlr. 

A  sweet  siru])  is  made  from  the  bark  of  this  tree,  which  is  usecl  in 
cases  of  colds,  etc. 

TIm*  bark  is  also  used  as  a  soa])  and  in  tanning.  My  specimen  came 
from  Golomas  (Herb.  No.  17.V,>). 
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Iieucaena  sp.  Tepahuaje. 

The  country  people  use  the  bark  to  harden  their  gums.  My  herbarium 
specimen  was  obtained  at  Colomas,  July,  1896  (Herb.  'No.  1725.  EB 
No.  124,  pieces  of  bark  as  used  by  the  people  at  Colomas.) 


CoviUea  tridentata  (DC.)  Vail.  Gobernadora. 

A  sample  of  this  plant,  as  sold  at  Acaponeta,  was  purchased  of  an 
Indian  peddler  at  that  place. 

A  tea  made  out  of  the  leaves  and  branches  is  taken  by  women  for 
pains  in  the  womb,  or  the  material,  when  fried  in  tallow,  is  used  for 
rheumatism. 

The  specimen  is  said  to  have  come  from  the  mountains  east  of  Acapo- 
neta, but  I  saw  no  plants  of  it.    (EB  Ko.  76.) 

MELIACE  AE. 
Swietenla  humilis  (f)  Zucc.  Flor  de  venodillo. 

The  seeds  of  the  **flor  de  venodillo,''  which  means  ^'little-deer 
flower,"  are  made  into  a  tea  which  is  taken  for  pains  in  the  chest. 
Seeds  were  being  sold  at  Acaponeta  by  Indian  peddlers,  who  stated 
that  they  came  from  the  coast  near  Acaponeta.  (EB  Ko.  77,  seeds  as 
sold  by  peddlers.) 

EUFHORBIACEAE. 
Acalypha  phleoides  (?)  Cav.  Yerba  del  cancer. 

The  leaves  and  stems  of  this  plant  are  made  up  into  small  bundles 
and  dried.  The  leaves  and  flowers  are  crushed  into  a  powder  and 
applied  to  sores,  etc.  A  tea  is  made  from  it  and  taken  to  cure  itch. 
My  specimens  were  purchased  on  the  plaza  at  Colotlan,  September, 
1897.     (EB  l^o.  26.) 

Euphorbia  sp.  Yerba  i>b  coyote. 

A  tea  is  made  from  the  dried  plant  which  is  supposed  to  relieve  rheu- 
matic pains.  My  specimen  was  purchased  on  the  plaza  at  Colotlan, 
September,  1897.     (EB  No.  25.) 

Euphorbia  sp.  Yerba  de  golonprina. 

This  plant  is  a  small  Euphorbia  said  to  have  come  from  the  high 
mountains  east  of  Acaponeta.     (Herb.  No.  1520  and  EB  No.  122.) 
It  is  boiled  and  used  as  a  poultice  to  reduce  swellings  and  cure  sores. 

Jatropha  curcas  L.  Sangrk  orado. 

The  plant  is  found  in  great  quantities  about  fields.  It  is  said  to  be 
used  as  a  purgative,  the  seeds  (physic  nuts)  being  doubtless,  as  else- 
where, the  part  used. 

RHAMNACEAE. 

Karwinskia  humboldtiana  Zucc.  Margarita. 

The  leaves  of  this  plant  are  crushed  and  soaked  in  water  and  the 
cold  infusion  used  in  cases  of  fevers.    It  has  a  wide  use  in  Mexico.    My 
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botauical  specimens  came  from  Oolomas,  but  the  plant  has  a  wide  dis- 
tribution.    (Herb.  No.  3264.) 

MALVACEAE. 

Anoda  hastata  Cav.  Altea. 

The  leaves  of  this  plant  mixed  with  olive  oil  are  taken  for  inflamma- 
tion of  the  stomach.  My  specimens  came  from  near  Plateado,  August 
31,  1897.     (Herb.  No.  2709.) 

TURNERACEAE. 

Turnera  humifusa  (Presl)  Kndlich.  Damiana. 

As  is  well  known  this  plant  is  widely  used  in  Mexico.  At  Acapo- 
neta  I  obtained  medical  specimens  which  had  been  brought  from  La 
Noria,  above  Mazatlan.  It  is  here  used  as  a  tea,  and  taken  to  relieve 
pains  in  the  stomach  and  bowels.  My  specimens  were  purchased  of 
Indian  peddlers  at  Acaponeta,  August  2, 1897.    (EB  No.  120.) 

POLEMONIACEAE. 
Loeselia  coccinea  Don.  Espinocilla. 

The  specimens  were  purchased  at  Acaponeta,  and  were  said  to  have 
come  from  the  mountains  east  of  Acaponeta.    From  the  leaves  and 
stems  an  infusion  or  tea  is  made,  which  is  taken  to  stop  fevers.    (EB 
No.  121.) 
Loeselia  sp.  Hinsesbi J. 

A  tea  is  ma<le  of  the  loaves,  which  is  used  in  fever  and  ague,  while  a 
cold  infusion  is  used  as  a  purgative. 

VERBENACEAE. 
Lantana  sp.  Majokana. 

This  is  said  to  be  much  used  to  relieve  indigestion.  My  spe^draen 
came  from  Pliiteado,  September,  1897.     (EB  No.  119.) 

Lautaua  sp.  SoNOiUTA. 

The  leaves  of  this  plant,  when  boiled  with  barley,  are  given  to 
women  in  chiklbirth. 

LABIATAE. 

Marnibium  vulgare  L.  Marrubio. 

A  i)reparati()n  made  from  the  leaves  of  this  is  used  for  rheumatism. 
It  is  also  added  U)  mescal  and  applied  as  liniment  for  rheumatism. 
My  specimens  (KB  No.  116)  came  from  Plateado. 

SOLANACEAE. 

Datura  tatiila  L.  Toix>ACiii. 

This  plant  is  reputed  to  liave  many  medicinal  virtues. 

An  unguent  is  made  from  the  leaves  by  boiling  the  juice  of  the 
crushed  leaves  with  tobacco  and  lard.  The  seeds  are  ground  and  used 
in  the  same  way. 

My  spe(*imen  was  obtained  at  Plateado,  where  the  species  grows 
common  in  waste  places  abont  houses.  Collected  September  2, 1897. 
(Herb.  No.  2775;  KB  No.  37.) 
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BiaNONIACEAE. 
Pithecocteninm  sp.  Bejuco  db  huico. 

The  large,  winged  seeds  of  this  plant  are  applied  to  the  temples, 
and  are  supposed  to  cure  headaches. 

The  same  use  is  made  of  rose  leaves  and  also  of  a  paste  made  from 
the  vanilla  bean.  My  specimens  came  from  Oolomas^  July?  1897.  (Herb. 
No.  1696;  EB  No.  123.) 

COMFOSITAE. 
Hieraciuxn  sp.  Lkchuguilla. 

SmaU  bundles  of  the  green  plant  are  for  sale  in  the  markets.  From 
it  is  made  an  infusion  which  is  used  as  a  wash  for  sores  and  skin  dis- 
eases. It  is  also  applied  as  a  powder.  My  specimens  were  obtained 
in  the  market  at  Colotlan,  September,  1897.  (Herb.  No.  2680;  EB 
No.  30.) 

Fiqueria  tzinervia  Cav.  f  Tabardillo. 

The  crushed  leaves  are  made  into  an  infasion  and  taken  as  a  remedy 
for  typhoid  fever.  It  is  also  said  to  be  used  to  relieve  deafness  caused 
by  typhoid  fever.    My  specimens  came  from  Plateado.    (EB  No.  118.) 

Tagetes  lucida  Cav.  Yerba  nil. 

This  is  one  of  the  most  widely  used  medicinal  plants  of  western 
Mexico.  The  species  has  a  wide  distribution.  The  plants  gathered 
by  the  country  people  are  made  up  into  small  bundles  and  dried,  and 
then  put  away  for  use.  It  is  made  into  a  tea,  and  is  supposed  to  have 
numerous- virtues,  including  efficacy  against  scorpion  bites,  fever  and 
ague,  etc. 

Dr.  Palmer  says  that  at  Golima  it  is  made  into  an  insect  powder. 
This  is  the  same  plant  as  the  ^^  Santa  Maria"  of  the  Cora  Indians. 
My  specimens  were  obtained  at  Colotlan  and  Plateado,  September, 
1897.     (EB  Nos.  24, 117.) 

Zinnia  linearis  Benth.  Yerra  db  torro. 

This  plant  is  very  common  on  the  table-lands  in  Jalisco.  The  plants 
are  broken  off  or  pulled  up  by  the  roots  and  dried  in  small  bundles,  in 
which  state  they  may  be  seen  on  the  walls  of  the  Mexican's  hut.  A 
tea  is  made  from  these  dry  stems,  which  is  taken  for  pains  in  the 
stomach.  My  specimens  were  bought  at  a  small  ranch,  one  day's  jour- 
ney south  of  Bolanos,  September  20,  1897.  (Herb.  No.  3079;  EB 
No.  78.) 

Manzanilla. 

The  leaves  are  made  into  a  tea  and  taken  with  olive  oil  for  colic. 
With  alcohol  added  the  tea  is  given  for  nervousness. 

SOAP  PLANTS. 

The  Mexican  countryman  uses  many  of  the  native  plants  either  in 
the  place  of  soap  or  in  its  manufacture.  In  the  country  certain  roots, 
fruits,  barks,  etc.,  called  "  amole,"  are  extensively  used  in  the  raw  state. 
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These  are  either  rubbed  upon  the  garment  or  added  to  the  wash  water. 
Among  these  are  tlie  roots  of  various  agaves,  yuccas,  etc.,  and  several 
fruits,  as  that  of  the  soap  berry  and  of  Zizyphus.  Manufactured  soap 
is  now  widely  used,  either  imported  from  the  LTnited  States  or  made  in 
the  country.  For  the  domestic  soaps  oils  are  obtained  from  the  seeds 
and  fruits  both  of  native  and  introduced  plants,  the  most  important 
being  a  palm  oil  much  used  on  the  west  coast,  castor  oil,  and  cotton- 
seed oil. 

In  the  notes  which  follow  I  have  included  both  the  species  which 
were  collected  by  myself  and  those  which  have  been  sent  in  by  our  col- 
lectors, especially  Dr.  E.  Palmer.  In  the  list  at  the  end  are  recorded 
all  the  species  which  have  been  reported  as  used  for  soap  or  in  soap 
making. 

PAIiMACEAZ!. 
Attalea  cohune  Mart.  ?  Coquito. 

A  palm  known  to  the  trade  as  the  coquito  grows  in  abundance  about 
Manzanillo  and  furnishes  large  quantities  of  oil,  whicli  is  shipped  to 
the  larger  towns  along  the  coast  and  manufactured  into  soap.  Suffi- 
cient material  has  not  been  seen  j)ositively  to  identify  the  species,  but 
it  seems  best  to  refer  it  as  above  until  it  can  be  definitely  named. 

At  a  factory  at  Guaynias,  I  obtained  a  sample  of  soap  and  of  the  palm 
oil  made  from  this  nut.  The  oil  comes  from  Manzanillo  and  San  Bias, 
and  is  made  from  the  nuts  grown  about  Manzanillo  and  perhaps  other 
places  in  south  Mexico.  About  100,000  poun<ls  of  this  oil  is  used  each 
year  in  the  Guaynias  factory.  A  consignment  of  57,000  ])ounds  had  just 
been  ordered  from  San  Bias  at  the  time  of  my  visit.  The  oil  has  much 
the  odor  of  olive  oil,  and  is  said  to  make  a  very  fine  laundry  soap,  espe- 
cially valuable  for  washing  fiannels.  The  soap  is  first  made  into  a  large 
cake  which  weighs  2,000  pounds.  The  large  cake  is  at  last  cut  into 
small  pieces  of  3,  3A,  -1,  5,  7,  8,  and  10  ounces,  and  then  boxed  for  ship- 
ment to  v«arious  places  along  the  coast.  In  the  making  of  each  cake 
350  pounds  of  the  oil  is  used  an<l  800  jxmnds  of  tallow.  If  the  soap 
has  the  merits  claimed  for  it,  soap  makers  in  the  United  States  will  find 
it  to  their  advantage  to  incjuire  into  the  question  of  a  supply  of  the  oil 
of  this  palm. 

The  following  specimens  were  secured: 

KB  X(>.  128.     Viihn  oil  obtaiiK'tl  :it  (iiiayiuas. 

KB  Xo.  121).     A  pi«M'(>  uf  Hoap  ohtaiiiod  at  Criiayiiias. 

LILIACEAZ!. 

Yucca  baccata  Tott. 

It  probably  will  be  a  surprise  to  many  to  learn  that  amole  soap  is 
much  used  in  thelaiited  States'. 

The  large  rootst<)cks  of  Yucca  haccata  have  long  been  used  at 
IVoria,  111.,  in  making  a  fine  toilet  soap.  A  thonsan<l  iMMinds  of  this 
plant  is  consumed  each  month  by  the  ^lexican  Amolc  Soap  Oompanyy 
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who  obtain  their  supply  from  the  Organ  Mountains,  near  Las  Graces, 
^^.  Mex.    This  company  manufactures  some  twenty  diflferent  kinds  of 
soap  preparations.^ 

AMAR7LLIDACEAE. 

Agave  heteracantha  Zacc. 

Dr.  B.  Palmer  has  recently  (November,  1898)  brought  back  a  large 
quantity  of  the  rootstock  of  an  Agave,  probably  A.  heteracantha,  or  a 
species  very  near  it,  which  he  says  is  largely  sold  in  the  market  at 
Saltillo,  Coahuila,  for  soap.  These  rootstocks,  or  bases  of  the  stem, 
are  about  7.5  cm.  (3  inches)  long,  3.8  to  5  cm.  (IJ  to  2  inches)  in 
diameter,  and  are  covered  with  black  scales  or  leaf  bases.  These 
pieces  are  sold  in  the  open  markets  at  G  or  8  for  a  cent,  according  to 
size.    They  are  prepared  for  use  much  as  are  the  other  native  amoles. 

Agave  lechugniUa  Torr. 

Agave  Uchuguilla  is  very  common  on  the  hills  about  El  Paso,  both  in 
Texas  and  Mexico,  where  I  obtained  botanical  specimens.  Dr.  Havard 
states  that  the  leaves  contain  a  valuable  substitute  for  soap.  (Herb. 
No.  1101.) 

Agave  variegata  Jacobi. 

Mr.  Fred.  Stark,  of  Brownsville,  Tex.,  writes  that  the  rootstock  of 
this  species  is  called  ^^amole,''  and  that  a  piece  the  size  of  a  small 
walnut  when  "grated  and  mixed  with  a  quart  of  warm  water  is  enough 
to  clean  a  fiill  suit  of  clothes." 

Agave  sp.f  A  mole. 

Dr.  Palmer  procured  in  the  market  at  Guaymas  specimens  of  another 
soap  plant  with  leaves  resembling  those  of  Agave  angustissima  Engelm. 
As  noted  by  him,  it  is  found  in  the  mountains  near  that  place.  The 
stems  are  cut  off  just  above  the  ground  and  the  leaf  clusters,  two  tied 
up  together,  a  smaller  within  a  larger  one,  are  brought  to  market  to  be 
sold  as  a  substitute  for  soap.  This  material  after  being  pounded  is 
thrown  into  water  to  be  used  for  washing  blankets  or  woolen  clothing. 
Manfreda  spp.  Amole. 

The  herbaceous  annual-leaved  agaves  (§  Manfreda  of  most  authors) 
are  called  '*amole"  all  over  Mexico  in  contrast  with  the  perennial- leaved 
ones  (Agave  proper),  which  are  called  ^'maguey."  These  are  used  as 
generic  terms,  and  throughout  my  whole  trip  I  did  not  find  them  used 
interchangeably.  This  is,  I  know,  at  variance  with  many  i>rinted  state- 
ments. The  species  of  the  Manfreda  group  most  generally  used  is 
supposed  to  be  Agave  brachystachyHj  sometimes  called  A,  saponaria  on 
account  of  its  use  as  soap.  I  did  not  see  this  species  in  flower  or  even 
growing,  but  I  brought  back  roots  whicli  are  now  in  cultivation  and 
will  sooner  or  later  flower.  The  roots  were  purchased  in  the  markets 
where  they  were  being  sold  under  the  name  of  amole.    Specimens  were 


>  For  farther  notes  on  the  use  of  this  plant  see  Havard   in  Proceedings  U.  8. 
National  Museum,  vol.  8,  p.  516, 1885. 
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obtaiued  both  at  Bolanos  and  Gaadalajara.  At  the  former  place  I  was 
told  that  the  roots  were  used  in  every  household  of  the  town.  The 
plants  are  said  to  grow  liigh  up  in  the  Sierra  Madre.  They  are  brought 
down  by  the  Huichole  Indians,  and  this  forms  the  priucipal  occupation 
of  many  of  them.  The  part  of  the  plant  which  is  used  as  soap  is  really 
not  the  root,  but  a  thick,  irregular  rootstock  sometimes  forming  large 
masses  (PI.  XXXIV).  The  natives  dry  these  rootstocks,  and  when 
grated  and  put  into  water  they  form  a  good  lather. 
The  specimens  obtained  are: 

EB  No.  61.  Aiuole.     Bought  in  the  market  at  Bolafios. 
EB  No.  72.  Amole.     ]3oaght  in  the  market  at  Gaadalajara. 

Specimens  were  purchased  by  Dr.  Palmer  in  1898  at  Zacatecas  of 
another  amole  which  has  a  quite  different  rootstock  from  that  of  A, 
brachystaehys,  belonging  perhaps  to  A.  guttata.  The  rootstocks  are 
always  single,  5  to  G.25  cm.  (2  to  2^  inches)  long.  Dr.  Palmer  states 
that  a  freijuent  way  of  preparing  it,  practiced  by  the  Mexicans,  is  to 
mash  or  pound  the  rootstocks  between  stones,  put  the  powder  into  a 
small  quantity  of  water,  and,  after  allowing  it  to  soak,  drain  the  water 
off  into  the  wash  water. 

It  is  not  at  all  unlikely  that  quite  a  number  of  the>  species  of  Man- 
freda  are  used  as  soap,  but  have  not  yet  biaen  reported.  The  roots 
which  are  sold  in  the  markets  are  brought  in  by  the  Indians  or  country 
people  without  any  vestige  of  foliage  or  flowers,  and  of  course  are  not 
in  condition  for  identification.  These  roots,  however,  are  very  tena- 
cious of  life  and  can  be  i)lanted  long  after  they  have  been  taken  from 
the  ground.  Dry  rootstocks  which  I  purchased  in  Mexico  showed 
considerable  vitality  after  sixteen  months. 

Prochnyanthes  viridescens  Wats.  Amoulla. 

"Amolilla"  was  the  name  given  to  me  for  Prochnyanthes  viridesoensy 
a  cr>mmon  plant  of  tlie  mountains  with  rootstocks  very  similar  to  those 
of  the  herbaceous  Agaves  and  said  to  be  used  for  soap  in  the  same 
way.     ( Herb.  Nos.  2045, 2679, 3724,  etc.) 


Piper  palmeri  (M)C.  Hacuogur. 

This  plant  was  collected  by  Dr.  Palmer  at  Golima.  He  states  that 
it  is  used  by  laundresses  for  cleaning  clothes,  and  that  the  liquid 
obtained  by  boiling  it  is  used  to  cure  colic  in  man  and  in  horses  and 
mules,  and  for  pains  in  the  stoma(;h  and  chest,  also  for  cutaneous 
diseases.  It  is  applied  either  externally  or  internally.  The  fruits, 
which  resemble  small  candles,  are  edible. 

FH7TOLACCACEAE. 

Stegiiosperma  halimifolia  Hontli. 

The  powdered  root  of  titegnospcrma  halimifolia  is  used  by  the  people 
of  Lower  California,  according  to  Dr.  K.  Palmer,  as  a  substitute  for  soap. 


Plate  XXXIV. 


ROOTSTOCKS  OF  AN  AQAVE  iMiNfHEOAl  USED  FOR  SOAP. 
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Ziioania  arborea  Seem.  Cana  dulce. 

The  seeds  of  a  Licania  (probably  L,  arborea)  which  grows  aboat 
Acapulco  are  very  rich  in  oil.  According  to  Dr.  E.  Palmer  the  people 
at  Acapnlco  make  from  them  a  vegetable  tallow  which  is  added  to  other 
oils  in  soap  making.  This  tallow  gives  a  green  color  to  the  soap.  The 
plant  grows  in  the  lowland  and  on  mountain  sides  aboat  Acapnlco, 
growing  to  the  height  of  4.5  to  6  meters  (15  to  20  feet). 

It  is  known  under  varions  names,  such  as  cana  dulce,  cacahuate, 
cacahuianche. 

LEQUMINOSAE. 

Bntada  polystachya  DC.  Bk.iitco  i>k  amolk. 

Dr.  Palmer  furnishes  the  following  data : 

"This  is  a  vine,  hanging  for  support  upon  other  plants.  Its  numerous 
large  seed  pods  flapping  in  the  wind  are  a  novel  sight.  It  has  curious 
hooks,  by  which  it  swings  itself  from  tree  to  tree.  The  older  wood  of 
this  plant  is  cut  up  into  suitable  lengths,  then  pounded  with  stones 
until  the  entire  mass  is  separated  into  shred-like  form,  when  it  is  tied 
into  bundles  and  sold  in  the  market  to  be  used  as  a  substitute  for  soap 
by  the  poor." 

Specimens  were  collected  by  Dr.  E.  Palmer  at  Acapuhio,  1894-05. 
(Herb.  No.  169.) 

Bnterolobinm  cyolocarpum  Griseb.  IIuinkcastlk. 

The  bark  and  -^^^oi  Enterolohium  cyclocarpum^  called  '^huinecas- 
tle,"  are  used  in  place  of  soap  for  washing  woolen  clothes  at  Oolomas, 
a  little  hamlet  in  southeastern  Sinaloa. 

EUPHORBIACEAZ!. 

Ricinus  commanis  L.  IlKiURUiLLA. 

The  castor-oil  bean  is  largely  grown  in  Mexico.  It  there  often 
assumes  a  tree-like  form,  reaching  a  height  of  4.5  to  6  meters  (15  to  20 
feet).  The  seeds  furnish  much  oil.  I  saw  the  plant  only  on  the  table- 
lands, but  it  seems  to  be  common  elsewhere.  According  to  Dr.  Palmer 
this  oil  is  also  used  in  soap  making. 

RHAMNACEAE. 

ZizyphuB  mezicana  Rose. 

The  fruits  of  Zizyphus  mexicana^  according  to  Dr.  Palmer,  are  highly 
prized  for  washing  woolen  goods.  He  found  them  used  in  the  State  of 
Golima,  where  they  are  seen  for  sale  in  the  markets. 

MALVACEAE. 
GtosBypium  sp. 

Dr.  Palmer  states  that  much  cotton-seed  oil  is  used  in  soap  making 
in  the  States  of  Durango  and  Coahuila.  lie  does  not  know  which  spe- 
cies of  Gossypium  furnishes  the  seed,  but  it  is  probably  G,  herhaceum. 
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PEDAIiIACEAB. 

Sesamum  indicum  L.  Ajonjou. 

Sesamum  indicu^n  is  cultivated  at  Acapulco  and  other  places  in  Mex- 
ico. Tbe  seeds  are  very  oily  and  are  used  in  many  ways  in  cooking, 
candies,  etc.  According  to  Dr.  Palmer  tbe  oil  is  used  in  making  soap. 
In  Mexico  this  plant  grows  to  the  height  of  0.9  to  1.2  meters  (3  to  4 
feet). 

CUCURBITACEAE. 
Cayaponia  dubia  (Hook.  <&  Aru.)  Rose. 

Cayaponia  dubia  is  a  vine  common  on  the  west  coast  of  Mexico.  The 
vine,  with  the  ripened  or  half-ripened  fruit,  is  gathered  and  sold  in  the 
markets  at  liosario  and  elsewhere.  It  is  said  to  be  used  in  the  place 
of  soap.  The  dry  stems  and  fruit  are  crushed  before  using.  (Herb. 
No.  1481;  EBNo.  81.) 

Cucurbita  foetidissima  H.  B.  K.  Calaleasilla. 

Dr.  Palmer  t^lls  me  that  a  Cucurbita  (probably  C.foetidwsima)  with 
small  fruit  is  mucli  used  by  the  washerwomen  in  northern  Mexico,  lie 
states  that  they  mash  the  fruit  and  vines  into  a  kind  of  pulp  and  add 
it  to  their  wash  water. 

Dr.  Manuel  Urbina  published  a  short  paper  on  "  Los  Amoles  Mexi- 
canos,"  in  1897,  in  which  he  listed  21  species  of  plants  used  as  amole. 

In  the  list  which  follows  30  species  are  recorded.  So  far  as  known 
I  liave  given  the  Mexican  name  and  the  part  of  the  plant  used. 

Soap  plants  of  Mexico. 


Systematic  name. 


Common  name. 


I 


Part«  1186(1. 


Fruit 

Fruit. 

Do. 

Do. 
Fruit  (7). 
Fruit. 

Woo<l. 

Itark  aud  pods. 


KlIAMNACBAE:  { 

Zizyphuft  7nexicana  Kose Amolo 

SaI'INDACEAE  : 

SapitiduM  (jaleotti  (jrray 

Sapindus  iiiequali*  DC I 

Sapindus  marginatum  Willfl 

SapinduM  sajtonaria  L ' 

t^apindun  hj) 

LfcOrMINOSAE: 

Kntada  pnlyxtachi/a  DC •  I^uco  d©  amole. 

Enterolohixim  cyeloearjtum  GriHcb |  IlniiitM'astlu 

CucrRBlTACKAE:  I 

Cayaponia  dubia  (liuuk.  Sc  Aru.)  Iloso ]  Fruit  and  vine. 

Cucurbita /octidytgima  11.  W.K Do. 

rilYT<)LA("<'A('KAK: 

Phiftolacca  octandra  L 

Phytolacca  icuttandra  L 

Stcfjiiotpertitit  haliint^folia  Henth '  Aniolr '  Roots. 

DU)S<'i)RKACKAK: 

IHoKCon-a  convolvulaeca  (/hum.  A:  Schloclit 
Dutseiirca  Hp 
PlI'KKAJEAK: 

Viper  pahncri  il.  l)( ' 
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Soap  plants  of  ifexico—Continned. 


Systematic  name. 


LnJACKAB: 

Tucea  rupicola  rigida  Engelm 

r««ea  ftoeeoto  Nntt 

Tuecaanguit^olia'BvLnh 

AlCASTLLIDAOEAB : 

($  Agave  proper.) 

Agavs  ftlifera  Salm  Dyck 

Agave  heteraeantha  O)  Zacc.. 
Agavs  UeKugviUa  Torr 
Agave  mexieana  Lam 
Agave  panyi  Engelm 

(^Manfreda.) 
Agave  brachygta^e  Cav 
Agave  guttata  Jaoobi  &  6oach6 
Agave  variegata  Jacobi 
Bravoa  geminiflora  Llav.  Se,  Lex 

Polianthes tvberosa Ij ... 

Proehnganthee  virideteene  Watson 
Zephyranthee  earinata  Herbert 


Common  name. 


Amole . 


Parts  used. 


Boots  and  rootstooks. 


Rootstock. 
Leaves. 


The  above  list  of  soap  plants  are  all  used  in  their  native  state.  The 
following  is  a  list  of  plants  which  furnish  oil  used  in  soap  making. 
Only  five  si>eGies  are  given  although  doubtless  others  are  used. 

Mexican  plants  furnishing  oils  used  in  soap  making. 


Specific  name. 


Malvacsas. 

Ooseypium  spp 

Pbdaliacbab. 

Seeamum  indieufn  L 

EUPHOBBIACBAB. 

Bieinus  eomvn,unis  L 

Palhacbae. 

Attalea  eohune  Mart.  1  — 
B08ACBAB. 

lAcania  arborea  (?)  Seem. 


Common  name. 


Part  used. 


Ajonjoli... 
Higuerilla . 

Coquito 

Canadulce. 


s^eecis. 

Do. 

Do. 

Do. 
Fruit. 


TAlOriNG  AND  DYE  PLANTS. 

I  was  not  able  to  obtain  much  information  regarding  the  plants  used 
for  tanning  or  dyes,  but  a  few  notes  were  made  which  are  here  brought 
together. 

LEOUMINOSAE. 

Haematoxylon  boreale  Wats.  Brazil. 

The  wood  is  known  as  "brazil,"  and  is  largely  used  throughout  the 

country  as  a  dyewood,  giving  a  dark  brown  or  red  color.    Among  its 

applications  was  noted  its  use  to  color  tomales,  mats,  and  agave  fiber. 
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Haematoxylon  campechianum  is  supposed  to  be  the  logwood  of  com- 
merce, but  the  above  species  is  largely  exported  uuder  that  name,  and 
has  been  for  many  years.  Seemann,  as  long  ago  as  1848-1850,  stated 
that  the  wood  was  largely  exported  from  Mazatlan.  It  is  not  now  so 
extensively  exported  from  the  west  coast  as  formerly,  but  it  is  one  of 
the  chief  exports  from  Altata,  while  much  wood  is  shipped  from  Piaxtla, 
a  small  place  down  the  coast,  and  also  irom  Mazatlan. 

The  wood  from  Altata  goes  chietly  to  Havre  and  Hamburg,  ships 
often  being  loaded  with  this  wood  alone. 

On  account  of  this  extensive  cutting  it  is  hard  to  find  specimens  of 
any  size  along  the  coast,  but  in  some  of  the  hot  interior  valleys  large 
shrubs  or  even  small  trees  are  to  be  seen.  Although  so  very  common, 
this  species  is  rarely  collected  botanically,  there  being  specimens  in 
the  National  Herbarium  from  only  three  localities.  This  is  undoubt- 
edly the  Haematoxylon  campechianum  referred  to  by  Seemann  as  coming 
from  near  Mazatlan. 

Lysiloma  Candida  Brandeg(^e.  Palo  blanco. 

A  great  quantity  of  tsinbark  is  used  at  (iuaymas.  It  is  brought 
from  Lower  California  in  small  boats.  1  saw  one  consignment  of  170 
bags  landed  June  9, 1897.  Sometimes  1,000  bngs  are  brought  over  at 
one  time.  Each  bag  contains  about  2<K)  pounds.  It  is  worth  $25  per 
ton  in  Lower  California  and  about  830  at  Guavmas. 

There  is  a  tannery  some  3  miles  southwest  of  Guaymas,  which  I  vis- 
ited. 1  found  that  the  chief  bark  used  was  the  palo  bianco  {Lysiloma 
Candida)^  of  which  great  quantities  are  consumed.  It  is  said  to  be  very 
strong  in  tannic  acid.  The  work  in  the  tannery  is  chiefly  done  by 
Yaqui  Indians,  but  is  superintended  by  Mexicans  or  Americans.  Mod- 
ern methods  are  followed  in  the  treatment  of  the  hides,  etc.,  and  a  very 
good  quality  of  leather  is  produced.  "  Torote'-  wood  is  used  to  some 
extent.  This  is  perhaps  Bursera  microphylla.  In  this  case  it  is  notthe 
bark  that  is  used,  but  the  wood.  This  is  split  up  nmch  like  kindling 
wood  into  ])ieces  10  to  15  cm.  (4  to  (J  inches)  long. 

The  cascalote  bean  {Caesalpinia  coriaria)  is  used  in  tanning  small 
hides.    It  is  shipped  in  bags  in  great  (iuantities  from  Manzanillo. 

For  this  information  and  for  samples  I  am  indebted  to  Mr.  P.  B. 
Cliism,  who  is  well  informed  as  to  its  use,  and  to  Messrs.  C.  E.  Kandall 
and  Frank  Parkluirst. 

The  bark  of  huinecastle  ( Enterolohhnn  cyclocarptnnjis  used  at  Colomas 
for  tanning  puri)oses.  At  (^olotlan  the  bark  from  one  of  the  oaks  ibond 
on  the  mountain  sides  is  used. 

The  si)ecimens  brought  back  are: 

KH  Xo.  Id).     IJjirk  of  Lifsilomn  vandidaf  u»«<l  in  tanning. 
KH  No.  110.     Wood  of  llurscra  microphyUa,  used  in  tannin^^. 

Jatropha  spathulata  occidentalis.  Tkcotb  prisio. 

This  bush  is  very  (»ommon  on  the  west  (54)ast,  and  is,  according  to  Dr, 
I'alnior,  sometimes  exiK>rtod,  being  used  both  as  a  dye  and  for  tanning 
l)uri)oses. 
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FIBER  PLANTS. 

There  are  many  flber-produciug  plants  iu  Mexico  regarding  which 
very  much  has  already  been  written.  What  is  now  especially  needed 
is  some  careful  botanical  research  and  collecting  for  the  purpose  of 
determining  the  species  of  plants  which  produce  certain  well-known 
fibers.  There  is  no  place  where  this  work  is  so  much  needed  as  among 
the  Mexican  agaves.  Particularly  is  the  want  noticeable  in  the  litera- 
ture of  istle,  or  Tampico  hemp.  This  fiber  has  usually  been  attributed 
to  Agave  heteracanthay  but  it  is  now  known  that  several  very  different 
plants,  one  at  least  being  a  yucca,  furnish  fiber  for  the  Tampico  mar- 
ket; and  even  the  so-called  Agave  heteracantha  seems  to  be  an  aggre- 
gate of  species.  Our  botanical  names  for  the  Sisal  hemp  plant  are  very 
much  confused,  as  several  apparently  very  distinct  species  pass  under 
the  name  of  Agave  rigida.  Other  cases  might  be  mentioned  which  are 
scarcely  less  confusing. 

I  have  not  attempted  here  to  compile  the  information  available 
regarding  Mexican  fibers,  but  to  bring  together  chiefly  my  own  obser- 
vations upon  the  few  fiber  plants  met  with  in  my  travels  through 
Mexico,  and  for  this  reason  my  notes  are  largely  fragmentary. 

I  have  also  included  the  information  collected  by  Mr.  E.  W.  Nelson 
and  Dr.  E.  Palmer  in  1898,  both  of  whom  had  been  requested  to  gather 
all  data  they  could  regarding  fiber  plants. 

PALMACEAE. 

The  palms  are  among  the  most  valuable  plants  of  Mexico.  Their 
trunk  supplies  lumber  or  material  for  building  houses,  fences,  etc.  The 
leaves  are  used  in  covering  houses  and  huts  and  made  into  mats,  bas- 
kets, brushes,  hats,  etc.  Some  species  furnish  fiber,  which  is  used  in 
many  ways,  as  for  saddle  sweaters,  etc.  These  saddle  sweaters,  called 
"  suadaderos,"  are  said  to  be  made  from  the  trunk  of  some  palm  which 
is  beaten  into  a  fibrous  mass.  They  were  seen  on  sale  in  the  markets 
of  Golotlan,  Guadalajara,  etc. 

Several  species  furnish  edible  fruits  or  oil,  which  is  used  in  the  manu- 
facture of  soap,  etc.  These  fruit-producing  palms  are  referred  to  else- 
where in  this  paper. 

The  making  of  hats  from  palm  leaves  is  a  very  important  industry. 
A  species  with  fan-shaped  leaves  furnishes  the  fiber.  At  Golotlan, 
where  I  saw  hats  in  process  of  making,  the  material  came  from  trees 
growing  near  Tapesco,  a  small  town  near  Tequila.  The  leaves  are  cut, 
dried,  and  bleached  before  they  are  brought  to  the  market  (see  EB 
No.  31).  The  various  segments  of  the  leaf  are  cut  down  to  the  base, 
and  each  of  them  slit  with  a  pin  into  narrow  threads,  2  mm.  (one- 
sixteenth  of  an  inch)  wide  and  about  4.5  dm.  (1^  feet)  long.  The  strips 
are  tied  into  large  bundles,  and  are  then  ready  for  use  (see  EB  No. 
32).    Some  eight  of  these  strips  are  taken  and  worked  into  a  very  close 
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braid,  3  mm.  (one-eighth  inch)  wide,  the  strips  being  repeatedly  moist- 
ened to  make  them  more  pliable  (see  EB  Ko.  33).  Then  these  braids 
(see  EB  No.  33)  are  carefully  trimmed  and  worked  into  the  hat,  two 
being  sewed  in  at  a  time.  They  are  sewed  together  with  thread  made 
from  agave  fiber.  Tbe  thread  is  made  up  by  the  workman  only  as 
needed.  He  keeps  a  large  skein  of  the  fiber  at  his  side  (see  EB  No. 
35),  and  as  he  needs  a  new  thread  withdraws  several  fibers  from  the 
skein.  These  he  draws  through  his  mouth  to  moisten,  and  then  rubs 
them  with  the  palm  of  his  hand  over  the  upper  part  of  his  bare  leg. 
Then  he  draws  them  through  his  mouth  again  and  then  over  his  leg, 
and  repeats  the  process  until  the  thread  is  complete  (see  EB  No.  36). 
A  tall  wooden  form  is  used  to  shape  the  hat.  A  plain  hat  made  in 
this  manner  sells  for  $10. 

Eain  coats  are  also  made  from  the  leaves  of  palm  and  other  similar 
leaves.  They  are  formed  of  numerous  overlapping  leaf  segments,  and 
are  said  to  make  very  satisfactory  coats. 

The  accompanying  photograph  (PL  XXXV)  showsa  party  of  Guerrero 
Indians  returning  from  the  Pacific  coast  with  bundles  of  bleached  palm 
leaves. 

The  following  specimens  were  secured : 

£B  No.  '^.  All  odd  little  brush  made  from  palDi  loaves.  It  was  boaght  fh>m  an 
Indian  who  lived  in  the  luouutains  east  of  Acaponota. 

£B  No.  2.  A  fly  brush  made  from  the  common  Sabal  of  Siualoa  and  Territorio  de 
Tepic. 

Sabal  sp. 

Along  the  coast  a  species  of  Sabal  {Sabal  sp.  no  v.)  which  has  a  slender 
trunk  is  used  in  making  corrals,  the  framework  of  huts,  etc.  In  some 
places  great  quantities  of  the  leaves  are  used  to  form  the  sides  or  roofs 
of  rude  huts.  In  Acaponetii  many  houses  are  covered  in  this  way. 
Leaves  for  this  purpose  are  cut  in  the  dry  season  and  brought  to  the 
town  on  the  backs  of  donkeys.  Here  they  are  piled  up  and  allowed  to 
dry  and  bleach.  In  the  country  the  roofs  are  not  repaired  until  after 
the  first  hard  rains  have  located  all  the  leaks,  and  in  the  meantime 
have  si)oiled  much  of  the  contents  of  the  huts. 

LILIACBAE. 
Daaylirion  sp.  SOTOU 

Nolina  sp.  Soyatb. 

The  leaves  of  both  these  plants  are  used  in  the  making  of  hats, 
either  separately  or  together,  or  mixed  with  wheat  straw  or  palm 
leaves  (PI.  XXXYl).  It  is  very  common  to  see  bundles  of  leaves 
about  the  huts  of  the  Indians  or  Mexicans.  The  leaves  are  laid  into 
swaths  and  dried  and  bleached  in  the  sun,  and  then  stowed  away 
for  use. 

They  are  also  made  into  fioor  mats.  While  many  of  these  are 
roughly  made,  others  are  (carefully  and  tastefully  put  together.  These 
are  sometimes  banded  with  blue  and  red.  The  latter  color  is  obtained 
by  dyeing  with  Brazil  wood  and  the  former  (so  I  was  told)  by  adding 


Plate  XXXVII. 


Plate  XXXVIU. 
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lime  to  ihe  Brazil  wood  dye.  These  mats  are  often  spread  on  the 
ground  or  over  board  or  bamboo-covered  cots  to  sleep  upon.  By 
twisting  the  leaves  rude  ropes  are  made,  a  specimen  of  which  I 
obtained  at  Plateado.  A  fan-shaped  blower,  made  by  braiding  the 
leaves,  is  much  used  in  starting  fires  (PI.  XXXVII). 
The  following  specimens  were  obtained : 

£B  No.  114.  Leaves  of  sotol  in' the  process  of  bleaching. 

£B  No.  39.  The  same  partially  bleached  and  split  into  strips  suitable  for  braiding 
into  hats. 

EBNo.40.  The  same  mixed  with  soyate  made  into  hat  braid  which  is  left 
nntrimmed. 

EB  No.  il.  Leaves  of  soyate  partially  bleached. 

£B  No.  42.  Untrimmed  hat  braid  made  from  leaves  of  soyate. 

£B  No.  44.  A  blower  made  from  the  leaves  of  sotol. 

£B  No.  52.  Mat  made  from  green  leaves  of  sotol. 

£B  No.  38.  A  smaU  rope  made  f^om  leaves  of  the  soyate.  This  was  obtained  at 
Plateado,  Zaoateoas. 

Explanation  or  Platb  XXXYII.— Fig.  1,  fire  blower  made  from  sotol  leaves ;  fig.  2,  rope  made 
from  BOtol  leaves;  flg.  8,  soyate  leaves  used  in  hat  making;  figs.  4,  5,  sotol  loaves  used  in  hat  making. 

Yucca  filifsra  Chaband.  Palma  i.oca. 

There  has  been  some  coufasion  heretofore  as  to  the  botanical  name 
of  the  palma-  loca.  In  the  Kew  Balletiii  for  1890  it  was  stated  to  be 
Agave  striaiaj  bat  Mr.  Nelson's  notes  and  specimens  seem  to  establish 
that  it  is  a  Yucca. 

Mr.  Nelson  writes  of  it  as  follows : 

The  palma  loca  is  the  single-stemmed  Yucca  with  upright  flower  stalk,  aud  is  very 
abandant.  The  fiber  is  more  abundant  than  in  the  lechnguilla  but  is  a  little  more 
diffloalt  to  obtain  and  is  coarser  and  more  brittle,  so  that  its  t'ommercial  value  is 
less.  An  attempt  was  made  at  Miquihuana  a  few  years  ago  to  export  this  fiber,  but  it 
was  given  up  in  favor  of  the  lechuguilla.    The  trial  shipment  was  sent  to  Now  York. 

The  cleaned  fiber  is  about  5  dm.  long. 

Mr.  Nelson's  specimens  may  be  described  as  follows:  Stems  1.8  to  7.5 
meters  high;  leaves  6  dm.  long,  4  cm.  broad  at  widest  point,  narrowed  to 
2  cm.  at  the  base  and  upward  to  a  stout  spine  1.5  to  2  cm.  long,  the  mar- 
gin splitting  oft'  into  long  threads;  flower  stalk  single  and  upright. 
Leaves  and  fiber  were  collected  by  Mr.  E.  W.  Nelson,  at  Matehuala, 
Tamanlipas,  1898. 

Yuooa  treouleana  ( ?)  Can*.  Isote. 

The  isote  is  a  tall  arborescent  Yucca  very  common  in  the  western 
table-lands.  This  plant  sometimes  reaches  15  meters  in  height,  with  a 
trank  24  dm.  in  diameter.  The  leaves  are  (J  to  7  dm.  long,  and  are  cut 
into  narrow  strips  by  the  country  people  and  used  as  strings  for  tying 
grass  brooms,  and  for  stringing  crab  apples  (tejocotes).    (PI.  XXX  VIll.) 

Specimens  were  obtained  as  follows: 

EB  No.  64.  A  strand  of  Crataegus  fruits  upon  isote  fiber. 

EB  No.  66,  66.  A  narrow  strij)  of  the  fiber. 

EB  No.  67.  A  part  of  the  leaf  from  which  strips  were  bein^  taken. 

EB  No.  68.  An  entire  leaf. 
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AMARTIiLIDACEAE. 

Agave  spp.  Maguey,  lechuguilla,  tapembte,  etc. 

By  far  tho  most  important  fiber-producing  plants  are  the  numerous 
species  of  agave.    These  have  various  common  and  local  names. 

The  maguey  is  a  generic  term  applied  to  most  of  the  agaves  proper, 
usually  with  some  specific  designation.  Lechuguilla,  meaning  <<  cab- 
bage-like," is  applied  to  several  of  the  smaller  agaves  and  manfredas, 
as  well  as  to  plants  in  other  families.    (PL  XLVII.) 

The  quality  of  the  agave  fibers  varies  greatly  in  the  different  species, 
being  suitable  in  some  for  making  the  finest  thread,  while  in  others  it 
is  used  in  making  great  ropes  and  cables.  Not  only  are  all  kinds  of 
threads,  strings,  and  ropes  made  from  the  various  qualities  of  agave 
fiber,  but  it  is  woven  into  many  kinds  of  cloth,  handbags,  ore  and 
grain  sacks,  matting,  etc.,  or  made  up  into  brushes  for  scouring,  for 
whitewashing,  and  for  toilet  purposes. 

In  all  the  interior  i)arts  of  the  country  the  people  obtain  their  supply 
from  their  local  species,  each  locality  having  one  or  more,  or  else  they 
bring  the  leaves  from  the  neighboring  mountains. 

Along  our  southern  border,  especially  in  the  vicinity  of  El  Paso, 
Tex.,  Agave  leehuguilla  is  very  abundant,  and  from  it  a  short  coarse 
fiber  is  obtained.  This  species  has  been  confused  with  A.  heieracanthaj 
from  which,  although  the  two  are  closely  related,  it  appears  to  be  dis- 
tinct. It  is  not  unlikely  that  A.  leehuguilla  may  furnish  a  part  of  the 
Tanipico  hemp  of  commerce.  It  is  a  rather  small  species,  having  only 
20  to  30  leaves.  The  leaves  arc  about  20  cm.  (10  inches)  long  and  26  mm. 
(1  inch)  broad,  green  and  not  at  all  banded  down  the  face.  Our 
herbarium  seems  to  show  at  least  four  good  si)ecies  of  the  heteracantka 
groui),  all  from  the  general  region  from  which  the  Tampico  hemp  is 
produced.  I  should  not  hesitate  to  describe  some  of  them  as  new  if  I 
understood  what  is  really  the  type  of  ^4.  heteracantha  Zucc.  and  A. 
poHelgerii  Salm.  1  have  the  type  of  .1.  lechtiguilla  and  have  seen  the 
description  of  ^l.  heteracantha^  but  the  latter  answers  to  no  si)ec]meu8 
we  have. 

Mr.  E.  W.  Nelson  collected  leaves,  liowers,  and  fibers  of  two  species 
of  agave  in  Jaumave  Valley  and  near  Matehuala,  Tamaulipas,  which  he 
states  are  the  ixtle  fiber  plants  of  that  region,  and  whose  fiber  is  sent 
to  Tampico  for  shipment. 

One  of  these  is  perhaps  -I.  lophanthaj  but  as  only  two  '*  cx>gollo8'' 
(bunches  of  young  leaves)  were  collected  the  identification  is  uncertain. 
Kven  in  these  young  leaves  the  marginal  spines  are  widely  separated, 
in  some  cases  being')  cm.  apart  and  in  this  respect  unlike  the  following 
8i)ecies.  The  leaves  ot*  both  differ  from  those  of  the  .1.  heteraoantha 
grouj)  in  being  narrowed  at  base. 

I  have  identified  the  other  as  Agave  uniriUaia  Haw.  Tlie  leaves 
almost  exactly  agree  with   specimens  recently  sent  me  from  Kew, 


Plate  XXXIX. 
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England,  although  they  do  not  agree  with  the  illustration  of  this  species 
as  given  in  Saunders's  liefugium  Botanicum. 

Mr.  Nelson's  specimens  may  be  described  as  follows :  Leaves  25  to  50, 
5  dm.  long  by  3  cm.  wide  near  the  middle,  scarcely  narrowc<l  towanl  the 
base,  green  or  somewhat  glaucous-green  with  a  pale  band  down  the 
middle  of  the  face,  which,  however,  fades  out  in  the  dried  specimens; 
flowering  stalk  glaucous;  the  bracts  anion <^  the  flowers  liliform,  5 
cm.  long,  iiersistent;  the  ovary  14  to  15  mm.  lonfj,  ^flancous,  con- 
stricted above;  the  perianth  tube  very  short,  2  to  3  mm.  hm^,  with  lobes 
15  mm.  long,  described  as  yellow,  but  when  dry  of  a  reddish  tinge;  the 
stamens  twice  as  long  as  the  segments.  This  apwe  is  also  known  as 
leehuguilla. 

Mr.  Nelson  writes  of  these  species  as  follows: 

These  plauts  grow  wild  in  the  greatest  abiiiidiinci^  imi  liinrstour  mountains  and 
adjacent  vaneyu  from  near  Vict4>ria,  TaiiiaulipaH,  to  i\w  Moxit -wn  National  Kailruad, 
in  8an  Luis  Potoai,  and  from  Peotillas,  in  San  Luis  Potusi,  north  to  ni^ar  Saltillo, 
Coahaila.  From  within  this  area  many  million  pounds  aro  i>\))ortcd  {\Ui  Tampico) 
each  year,  nearly  the  entire  product  ^oing  to  the  l'nit(>d  States. 

Theixtle  fiber  shipped  from  Tani])i4'o  is  produced  mainly  in  the  retricm  about  the 
valley  of  Jaumave  and  valley  of  Tula,  in  ^vestorn  Tamanli])as  and  adjacent  ]>art  of 
eastern  San  Luis  Potosi.  The  ])rodnction  of  this  fiber  is  tlio  nutln  induNtry  of  a  con- 
siderable area,  with  the  towns  of.laiimavc  and  Tula  as  the  centers.  The  liber  tVom 
the  Janmave  district  is  shipped  by  pack  animals  to  the  town  of  Victoria^  on  the 
Monterey  and  Gulf  Kailroad,  and  thence  by  rail  to  Tampico.  The  Tula  Valh^v  out- 
pnt  isaent  to  Ceuito,  on  the  Mexican  Central  Itailroad,  in  eastern  San  Luis  Potosi, 
and  aent  by  rail  thence  to  Tampico.  Waj^on  roads  lead  <int  from  Tula  to  the  rail- 
road, and  the  State  government  has  had  a  Iar(;:e  force  of  convicts  working  for  a  num- 
ber of  years  tinildiu;^  a  finely  constructed  road  from  N'ictoria  across  the  mountains 
to  Janmave.  The  fiber  of  this  re;:ioii  is  produced  in  tln^  arid  lower  austral  zone  at 
altitudes  between  2,000  andr),(tNj  feet.  The  leaves  are  from  l.*)  to  .'iO  inches  long. 
Only  the  tender,  unfolded  1  leaves  formin<;  the  central  huncli  are  used,  as  the  fiber 
of  the  old  outer  leaves  is  too  coarse  and  brittle.  This  central  spike  of  unopened 
leaves  called  "cogoUo"  (PI.  XXXIX)  is  gathered  by  means  of  a  short  stalV,  1  feet 
long,  with  an  iron  ring  fitted  by  a  ferrule  to  one  end.  The  iron  rint;  is  sli])ped  over 
the  cogoUo  and  a  quick  wrench  breaks  it  loose,  and  it  is  then  ])laced  in  a  basket  on 
the  laborer's  back.  The  man  gathers  a  back  load  in  this  way  and  ])rocecds  to  a 
iarge  bush  or  small  tree,  where  he  can  get  shelter  from  the  sun,  and,  ])Iaciiig  the 
leaves  in  a  heap  near  the  base  of  the  tree,  proceeds  to  (dean  otit  the  tilier. 

EZPLAHATIOX  OF  PlJkTK  XXXIX— Fi^s.  1, 2,  coi:nlJus  nl"  :iii  .iiisivr  wliirli  fiiniislii-H  Tampico  liciiip; 
flg.  3,  oogollo  of  a  Yuccu  which  fiiriiii«heH  Tuiiipico  )iciii]i. 

"Tampico  fiber"  is  a  term  applied  to  all  liber  shipped  from  the  port 
of  Tampico  on  the  Gulf  <'oast  of  Xorthern  Mexieo  (Pis.  XL  to  XLIII). 
It  is  asually  considered  to  be  synonomous  with  ixtle'  (IMs.  XLIV  to 
XLVI).  A  better  elassitlcation,  however,  is  to  contine  ** ixtle"  to  the 
fiber  of  the  short-leaved  a j;ave,  and  apply  ^'palma  h)ea"to  the  liber 
of  the  Yacca,  and  "guapilla-'  to  the  iiber  of  the  linear-leaved  agave. 


•By  various  authorities  ixtle  is  stated  to  be  the  liber  of  lU-omeVut  sylreHirix,  The 
name  is  also  sometimes  applied  to  sisal  hemp.  Agave  ixtle  does  not  seem  to  fnrnish 
ixtle  liber. 
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England,  although  they  do  not  agree  with  the  illustration  of  this  species 
as  given  in  Saunders's  Refugium  Botanicum. 

Mr.  Nelson's  specimens  may  be  described  as  follows :  Leaves  25  to  50, 
6  dm.  long  by  3  cm.  wide  near  the  middle,  scarcely  narrowed  toward  the 
base,  green  or  somewhat  glaucous-green  with  a  pale  band  down  the 
middle  of  the  face,  which,  however,  fades  out  in  the  dried  specimens; 
flowering  stalk  glaucous;  the  bracts  among  the  flowers  filiform,  5 
cm.  long,  persistent;  the  ovary  14  to  15  mm.  long,  glauc(ms,  con- 
stricted above;  the  perianth  tube  very  short,  2  to  3  mm.  long,  with  lobes 
16  mm.  long,  described  as  yellow,  but  when  dry  of  a  reddish  tinge;  the 
stamens  twice  as  long  as  the  segments.  This  agave  is  also  known  as 
lechuguilla. 

Mr.  Nelson  writes  of  these  species  as  follows: 

These  plants  grow  wild  in  the  greatt^st  abundance  on  limostone  nionntuins  and 
adjacent  vaUeys  from  near  Victoria,  Tamanlipas,  to  tbo  Mexican  National  Kailroad, 
in  San  Lais  Potosi,  and  from  Peotillas,  in  San  Luis  Potosi,  north  to  near  Saltillo, 
Coahoila.  From  within  this  area  many  million  pounds  are  ex))orted  (via  Tampico) 
each  year,  nearly  the  entire  product  going  to  the  United  States. 

The  iztle  fiber  shipped  from  Tampico  i.s  produced  mainly  in  the  region  about  the 
vaUey  of  Jaumave  and  valley  of  Tula,  in  western  Tamaulipas  and  adjacent  part  of 
eastern  San  Lnis  Potosi.  The  production  of  this  fiber  is  the  main  industry  of  acon> 
siderable  area,  with  the  towns  of  Jaumave  and  Tula  as  the  centers.  The  fiber  from 
the  Janmave  district  is  shipped  by  pack  animals  to  the  town  of  Victoria,  on  the 
Monterey  and  Gulf  Railroad,  and  thence  by  rail  to  Tampico.  The  Tula  Valley  out- 
put is  sent  to  Ceuito,  on  the  Mexican  Central  Kailroad,  in  eastern  San  Luis  Potosi, 
and  sent  by  rail  thence  to  Tampico.  Wagon  roads  lead  out  from  Tula  to  the  rail- 
roady  and  the  State  government  has  had  a  large  force  of  convicts  working  for  a  num- 
ber of  years  1>uilding  a  finely  constructed  road  from  \'ictoria  across  the  mountains 
to  Janmave.  The  fiber  of  this  region  is  produced  in  the  arid  lower  austral  zone  at 
altitudes  between  2,000  and  5,r00  feet.  The  leaves  are  from  15  to  30  inches  long. 
Only  the  tender,  unfolded  leaves  forming  the  central  bunch  are  used,  as  the  fiber 
of  the  old  outer  leaves  is  too  coarse  and  brittle.  This  central  spike  of  unopened 
leaves  caUed  <'cogollo"  (PI.  XXXIX)  is  gathered  by  means  of  a  short  staff,  4  feet 
long,  with  an  iron  ring  fitted  by  a  ferrule  to  one  end.  The  iron  ring  is  slipped  over 
the  cogoUo  and  a  quick  wrench  breaks  it  loose,  and  it  is  then  placed  in  a  basket  on 
the  laborer's  back.  The  man  gatht^s  a  back  load  in  this  way  and  proceeds  to  a 
large  bnsh  or  small  tree,  where  he  can  get  shelter  from  the  sun,  and,  placing  the 
leaves  in  a  heap  near  the  base  of  the  tree,  proceeds  to  clean  out  the  fiber. 

Explanation  of  Plate  XXXIX.— Fij^a.  1,2,  cogolloH  of  an  aj:avc  which  furnishes  Tampico  hemp; 
fig.  3,oogollo  of  a  Yucca  which  fiirulHhes  Tampico  hcni]). 

"Tampico  fiber"  is  a  term  api)lie(l  to  all  fiber  skipped  from  the  port 
of  Tampico  on  the  Gulf  coast  of  Northern  Mexico  (Pis.  XL  to  XLlll). 
It  is  usaally  considered  to  be  synonomous  with  ixtle'  (Pis.  XLIV  to 
XL VI).  A  better  classification,  however,  is  to  confine  '^ixtle'^to  the 
fiber  of  the  short-leaved  agave,  and  apply  **palma  loca"  to  the  fiber 
of  the  Yucca,  and  "  guapilla  "  to  the  fiber  of  the  linear-leaved  agave. 


'  By  various  authorities  ixtle  is  stated  to  be  the  fiber  of  Tiromelia  eylveairis.  The 
name  is  also  sometimes  applied  to  sisal  hemp.  Agave  ixtle  does  not  seem  to  furnish 
ixtle  fiber. 
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Ixtle  liber  ia  shipped  to  Tiimpico  especially  from  San  Luis  Potosi, 
Tereoiie,  Saltillo,  Tula,  aud  Victoria,  where  it  forms  one  of  the  princi- 
pal arti(.*les  of  export. 

Accordini?  to  Ignited  States  Government  repoits  for  the  year  of 
1897-98,  our  supply  of  ixtle  was  from  the  following  places,  arranged 
according  to  (luantity:  Tampico,  Saltillo,  Monterey,  San  Luis  Potosi, 
Victoria,  Poriirio  Diaz,  and  Matamoras.  The  amount,  valued  in 
American  money,  declared  for  sliix)ment  to  the  United  States,  was  as 
follows:  Tampi(!O,8Gi*,002.42;  Sal tillo, $45,476.43;  Monterey, 835,669.49; 
San  Luis  Potosi,  814,424.80;  Victoria,  $4,220.67 ;  Porfirio  Diaz,  $1,912.56; 
Matamoras,  $582.00.  From  these  reports  it  might  be  inferred  that 
Tampico  is  the  immediate  center  of  a  fiber-producing  district,  but 
this  is  not  the  case.  No  iiber  is  ])roduced  near  Tampico,  but  it  comes 
from  the  mountains  and  tableland  region,  some  300  miles  to  the  west. 
The  other  towns  mentioned  are  the  cliief  centers  of  the  Tampico  hemp 
industry. 

Imports  for  cotiHumpiion  of  Tampico  hemp  into  the  rnitvd  States  from  1SS4  to  1S9S,^ 


V»':ir. 


Tou8. 


I 


It^Si. XiU.  12 

US5 :5.1M7.64 

1886 3,803.11* 

lrt87 2,181.30 

1888 1,U:{3.L'0 

1889 y,480.o:j 

181)0 '  5,304.00 

1891 1  i»,4j5.3:j 


Value.    1 

ValiM* 
l>er  ton. 

1 
$37,832 

$111.50 

294.  C30 

90.71 

320.311 

83. 77 

105.150 

7.->.  71 

153.011 

79.15 

292,934 

83.  IKJ 

4C3, 112 

87. 30 

409. 720 

80.11 

Year.  ,  Tuns. 

I 
I 

,    1892 4,646.50 

',  1893 1  4.570.88 

'  1894 .".,127.00 

1895 9,708.00 

;    1896 12.205.00 

.  1897 0,299.08 

1808 2.556.00 

'i 


Value. 


$325,058 
264,617 
280.231 
458,404 
717,585 
335.241 
120,921 


Value 
]Kir  tou. 

$60.06 
57.78 
65.82 
47.22 
58.79 
53.22 
00.83 


I 


The  tbilowiiig  are  tlio  most  important  Mexican  terms  relating  to  this 
l)lant:- 

L<'cliiij»iiilla — tho  plant  itself  ( 1*1.  XLVII,  lijfs.  1, 1',  Jiiul  4).  Also  applied  to  varionB 
pliint.s  other  than  a^avr. 

Co^ollo  (HoiMctinics  wrun;rly  spellud  cu^olho),  the  cono  of  yutiuff  leaves  from 
which  tho  liher  is  takon  (Tls.  XXXIX,  XLVII,  li^.  1).  Also  applied  to  the  young 
crown  loaves  (»f  yucca,  etc. 

Ixtle — sonietiincH  Hpcllrd  istlo  and  ysth) — tho  lihcr. 

IhiiTo.  tho  iiislrnmcnt  used  to  wrench  loo8«*  tho  co^ollo. 

Tallador,  nr  lierro  tallad(»r.  tho  scrapor. 

Ksti  ca  hauco.  tho  hlock  on  which  tho  fiber  Ih  cleaned. 

Ketranca,  tho  .small  ])e;;  whi(th  braces  tho  oHtoca. 

Iiancodol  idc,  tho  lar<^o  pc>;  with  notch  under  which  tho  ond  of  tho  tjillador  is 
])laced. 

noliyo.  tho  ^raHpor. 


'  Coninicrce  and  Navigation  of  the  Tnitod  States.  lSiH»,  v«d.2,  ]>.  ll.^O.     Sanie,1897| 
vol.  !,]».  53.");  ISliS,  vol.  1,  p.  JilT. 
-For  illustratious  of  iustrnmonts  hoo  TIh.  XLVII  to  XLIX. 
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Agaive  amerloana  L. 

This  seems  not  to  be  very  common  in  western  Mexico.  I  saw  only  a  few 
cultivated  specimens^  and  those  always  about  settlements.  The  Indians 
of  the  Sierra  Madre  claim  to  obtain  from  it  a  fine  soft  fiber  used  chiefly 
for  thread.  Contrary  to  general  belief,  Agave  americana  has  little 
economic  value  as  compared  with  some  of  the  other  species. 

Herbarium  specimens  only  were  obtained  of  this  species. 

A^ve  oochlearis  (f)  Jaoobi.  Pulque  maguby. 

Mr.  Nelson  says  of  this  fiber  that  it  is  very  fine  and  strong  and  used 
for  making  fine  cord,  soft  rope,  small  bags  for  carrying  food  or  other 
small  articles,  and  sweater  pads  for  pack  saddles.  Owing  to  the  fieshy 
character  of  the  leaves  the  extraction  of  the  fiber  is  difficult  and  expen- 
sive, so  that  the  fiber  is  not  of  commercial  importance.  With  suitable 
machinery,  however,  it  ought  to  be  worked  profitably.  Its  fiber  is  12 
dm.  (4  feet)  or  more  long,  nearly  white,  and  very  soft. 

Unfortunately  Mr.  Nelson  collected  no  botanical  specimens,  and  the 
identification  of  the  species  is  largely  guesswork.  It  is  customary  to 
refer  all  the  large  fleshy-leaved  pulque  magueys  to  Agave  atrorirensj 
while  in  fiEUst  several  very  distinct  forms  are  readily  recognized  in  the 
field.  The  commonest  of  these  agaves  in  western  Mexico — and  I  have 
also  seen  specimens  of  the  same  from  San  Luis  Potosi  and  Saltillo — does 
not  answer  to  the  description  of  A.  atrovirens.  I  have  tentatively  called 
it  A.  cochleariSj  as  it  answers  to  this  species  better  than  any  other  which 
Mr.  J.  G.  Baker  recognizes  in  his  monograph  of  this  genus. 

Agave  fedoata  Engelm.  Guapilla. 

Mr.  Nelson  states  that  the  leaves  are  put  into  boiling  water  to  wilt 
them,  which  facilitates  the  cleaning  out  of  the  fiber.  He  also  says  that 
the  fiber  is  fine  and  soft,  but  difficult  to  obtain  and  not  of  commercial 
importance.  This  is  perhaps  the  same  fiber  referred  to  in  the  Kew 
Bulletin  as  coming  from  Tula,  although  the  plant  is  called  Agave  striata^ 
and  the  Mexican  name  is  given  as  ^^palma  loca." 

A.falcata  may  be  the  same  as  A.  striata^  although  Mr.  Baker  keeps 
them  distinct.  I  have  carefully  compared  these  leaves  with  garden 
specimens  and  really  find  no  grounds  for  separation.  Still,  living 
specimens  of  both  should  be  studied  before  the  question  of  specific 
identity  is  determined.  In  any  case  this  agave  from  north  Mexico  is 
the  A.  falcata  described  by  Engelmanii.  It  is  very  common  in  north 
Mexico.  Herbarium  specimens  were  collected  by  Mr.  E.  W.  Nelson  in 
Jaumave  Valley,  June  1, 1898  (No.  4457),  and  in  the  Sierra  Encarnacione, 
Coahuila,  July  28, 1896  (No.  3891).  Fiber  and  leaves  were  also  sent 
from  Matehuala.    The  latter  are  more  than  9  dm.  (1  yard)  long. 

Agave  geminiflora  Ker-Gawl. 

The  Oora  Indians  in  the  mountains  of  the  Territorio  de  Tepic  obtain 
a  very  soft  fiber  from  one  of  their  local  plants,  wliicli  is  probably  Agave 
geminiflora. 

Herbarium  specimens  and  samples  said  to  be  its  fiber  were  brought 
back. 
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Agave  vivipara  L.  Tapembte. 

The  most  comnioii  agave  seen  in  western  Mexico  was  A.  vivipara. 
This  species  is  restricted  to  the  tropics,  being  foand  from  near  sea  level 
up  to  about  3,()00  feet  altitude.  It  was  seeu  as  far  north  as  Guaymas, 
and  extends  at  least  as  far  south  as  Acapulco.  It  does  not  grow  in 
the  United  States,  as  is  sometimes  stated.  It  was  seeu  on  the  sides  of 
all  the  tropical  valleys  which  I  crossed  in  Territorio  de  Tepio,  Zacate- 
cas,  and  Jalisco,  and  may  be  found  as  far  south  as  the  City  of  Mexico. 
This  species  yields  considerable  fiber,  at  least  for  local  consumption. 
The  libers  are  about  2  feet  long,  of  medium  weight  and  good  strength 
I  saw  it  used  only  in  making  a  coarse  thread  or  twine  for  knitting  t\ie 
rude  hand  bags  so  generally  carried  by  the  country  people.  Strings 
are  also  made  by  cutting  off  narrow  strips  from  theldaves,  as  one  wonld 
from  rawhide.  The  plant  is  known  as  ^Hapemete."  In  this  species  the 
leaves  are  7  to  \)  dm.  (L^8  to  30  inches)  long,  about  3.5  cm.  (1^  inches) 
broad,  and  more  or  less  gIau(M>us,  and  the  margins  have  small  brown 
prickles.     (For  liber,  sec  PI.  LII.) 

Its  alliances  seem  to  be  with  the  Kigidac  group.  It  does  not  closely 
resemble  Agare  rirylniva  (Manfreda),  as  is  stated  in  some  reference 
books. 

Numerous  herbarium  specimens,  and  specimens  of  fiber  and  fiber 
l>roducts  of  this  si)ecies,  were  brought  back. 

Agave  sp.  Huila. 

In  the  little  town  of  Bolafios,  iState  of  tJalisco,  the  natives  extract 
considcrabhi  liber  from  one  of  their  cultivated  agaves,  which  they  call 
"huila."  It  yields  a  very  coarse,  harsh  fiber,  used  mostly  for  making 
heavy  ropes.  This  species  has  not  been  determined  definitely.  It 
appears  to  be  the  one  so  much  eiiii»loyed  in  the  nuinufacture  of  mescal. 

(iood  herbarium  specimens  and  specimens  of  fiber  were  obtained. 

Agave  8 p. 

In  southeastern  Siiialoa  an  agave  grows  on  the  sides  of  the  highest 
mountains  (altitude  alMJiit  3,(KM)  feet)  which  is  said  to  be  used  by  the 
people  of  that  region  lor  its  fiber.  1  did  not  see  any  of  it,  however,  in 
use,  and  so  was  not  able  to  confirm  the  statement.  Hut  it  is  certainly 
true  that  the  ])Iant  has  a  good,  strong  fiber.  This  species  api)earB  to  be 
new  to  science,  it  produc<*s  about  1*0  leaves,  which  are  0  to  8  dm.  (24 
to  IV2  inches)  long  an<l  ".."»  to  8.5  cm.  {D  to  31:  inchest  broad  at  the  widest 
part,  with  the  nmrgin  <'losely  serrate  and  the  ai)ex  tapering  into  a  long, 
weak  s])inc. 

(lood  herbarium  and  living  specimens  of  this  species  were  brought 
back  to  Washington. 

Agave  Hpp. 

In  the  Sierra  Madre  the  ])eoph'  obtain  most  of  their  fiber  from  two 
or  three  closely  related  spe<*ies.  These  siH*cies  are  of  the  A.  filifera 
type,  having  lineiir  heaves  and  a  pungent  ti]),  whih'.  the  margin  firays 
otVinto  white  tlneads.    One  of  these  sjtecies  is  the  rci'ontly  described 
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A,  vestiiay  while  two  of  the  others  appear  to  be  undescribed.  They  all 
yield  a  strong  fijber  which  is  made  into  ropes. 

Herbarium  specimens,  leaves^  fiber^  and  living  specimens  were 
obtained  of  these  species. 

The  following  agaves  collected  by  the  writer  are  reported  to  famish 
fiber.  As  some  of  them  have  not  been  determined  specifically,  the  col- 
lection number  and  also  the  locality  are  given,  with  the  hope  that  it 
may  lead  some  one  to  procure  more  material. 


Kame. 


Agave  sp.  noy 

Agatfe  UchuguiUa  Torr 

Agave  rigida  elongata  Baker. 

Agave  up 

Agaive  avierieana  L 

Agave  gernkdjlara  Ker-Gawl 

Agave  vettUa  Watson 

Agaveviv^ra (!)  L 

Agaveap.  (f> 

Agave  vp 


Number. 

Locality. 

1713 

Southtaast  Sinaloa. 

1199 

Cbihnabua,  near  El  Paso. 

1307 

La  Paz,  Lower  California. 

2755 

BolaAos,  etc. 

2146 

Mountains  of  Tei>io,  etc. 

1625 

In  Sinaloa,  Te])ic,  etc. 

3767 

Zacatecas,  etc. 

3537 

In  Sinaloa,  etc. 

2200 

Sierra  Madre. 

2400 

Do. 

The  following  species  are  those  recently  sent  in  by  Dr.  Palmer  and 
Mr.  Nelson: 


Name. 


Collector. 


Agave /aleata'^gelox Mr.Nelrton 

Agave  univUtata  Haw : do 

Agave  tophantka  Scbiede do 

A  gave  eoekUmrU  Jacob! do 

Agave  heteraeaiUha  ( ?)  Zucc Dr.  Palmer. 

Agave  heteracaniha  ( ?)  Zucc i do 


Locality. 


Tamaulipas,  etc. 

Do. 

Do. 

Do. 
SaltiUo. 
San  Luis  Potosi. 


When  the  Descriptive  Catalogue  of  Useful  Fiber  Plants  of  the  World 
was  published  by  the  Department  of  Agriculture  in  1897,  only  ten  spe- 
cies were  suflBciently  well  known  to  be  described.  These  are  given 
below.  Only  three  of  them  are  identical  with  plants  in  my  list. 
Undoubtedly  a  score  or  more  species  are  used  locally  in  Mexico  for 
their  fiber. 


Agave  americana. 
Agave  aurea. 
Agave  decipiens. 
Agave  heteracaniha. 
Agave  mexicana. 


Agave  morrisii. 
Agave  potatorum. 
Agave  rigida  elongata. 
Agave  rigida  siealana. 
Agave  vivipara. 


Although  I  saw  no  fibers  in  process  of  being  extracted  from  the 
leaves,  I  saw  plenty  of  the  raw  fiber  and  plants  from  which  leaves  had 
been  cut  for  their  fiber.  Some  of  the  methods  used  were  extremelv 
crude.  For  instance,  in  southeastern  Sinaloa  I  was  told  that  the  leaves 
were  first  cooked  and  then  allowed  to  stand  in  water  for  several  days, 
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after  which  the  pulpy  i)art  of  the  leaves  is  removed  by  rubbing  them 
with  a  stick.  On  the  table  land  the  end  is  accomplished  by  driving 
iron  spikes  8  or  9  inches  long  into  a  block  of  wood  and  drawing  the 
leaves  over  this  instrument  until  all  the  connecting  tissue  is  removed. 

At  Bolafios  still  a  diit'erent  method  is  employed.  The  leaves  are  first 
trimmed  of  their  marginal  spines  and  then  placed  iiat  on  a  board, 
which  is  about  8  inches  wide  and  set  at  an  angle  of  about  45  degrees, 
one  end  resting  on  the  ground  and  the  other  about  reaching  to  a  man's 
waist.  The  leaf  is  then  scraped  with  a  rude  knife,  first  from  one  end 
and  then  from  the  other.  After  a  while  the  leaf  is  turned  over  and 
the  same  process  repeated  until  all  the  connecting  tissue  is  removed. 

Mr.  Nelson  describes  the  manner  of  taking  the  ixtle  fiber  at  Mate- 
huala  as  foHows : 

A  Hhort  1)lork  of  yucca  wood  Ih  laid  on  the  gronnd  close  to  a  tree  and  the  pointed 
end  of  a  ]<»ii^  trianjjcular  blado  of  iron,  with  a  wooden  handle,  is  thrust  into  the 
base  of  tho  tree  trunk  and  held  across  the  block  of  yncca  wood.  The  workman 
thou  8tri]»H  the  odgt^s  from  the  agave  leaves  to  rid  them  of  the  bordering  spinaB  and, 
holding  the  butt  in  the  right  hand,  lays  tlie  leaf  on  the  wooden  block  and,  prewing 
down  th(^  iron,  draws  tho  leaf  through,  thus  scraping  out  most  of  the  pulpy  matter. 
Then  a  small  wooden  graspor  with  a  knob  at  one  end  has  the  free  ends  of  the  fiber 
wrapped  about  it  in  a  ''half  hitch/'  and  by  grasping  this  the  workman  can  draw 
the  leaf  under  the  iron  in  a  reverse  direction,  thus  cleaning  the  leaf  in  two  motions. 
Tho  fiber  is  laid  at  full  length  on  tho  ground  and  the  process  repeated  until  the  sup- 
ply of  leaves  is  exhausted.  Men  clean  from  10  to  15  pounds  of  fiber  a  day,  for  which 
they  receive  2  cents  a  ])ouud  at  Miquihuana  and  2^  cents  at  .laumave. 

The  scnii)er,  culled  "tallador,"  referred  to  above  has  a  wooden  han- 
dle 12.5  cm.  (.1  inches)  long  and  a  triangular  blade  22.5  cm.  (9  inches) 
long,  with  a  hooked  x)oint  which  can  be  thrust  into  the  trunk  of  a  tree. 
The  block,  generally  of  yucca  wood,  used  as  a  base  on  which  the  leaves 
are  cleaned  with  the  talhulor,  is  about  5  dm.  (20  inches)  by  6  cm.  (2^ 
incrhes)  by  5  cm.  (2  inches).  This  bhick  of  wood  is  made  firm  by  meana 
of  small  pegs  driven  into  the  ground  on  ciich  side.  When  the  cleaning 
is  done  in  the  open  a  i)eculiar  peg,  with  a  special  notch  for  the  point  of 
the  tallador,  is  driven  into  the  ground  near  the  block  of  wood.  The 
grasper  used  for  seizing  the  end  of  the  half-cleaned  liber  is  of  wood, 
about  10  cm.  (4  inclies)  long  and  somewhat  larger  at  one  end.  At  the 
smaller  end  there  is  a  knob,  which  prevents  the  fiber  from  slipping  ott 
the  grasi^cr. 

KXI'LANATION   OF   PLATKS. 

Pl.vtk  \LV1I.— Coptllit  (i-i-uira1  li-uvo^)  of  a  liM'hngnilla  ]tlaiit;  li^. 'J.  r<M)tHt<M'k,  used  for  mwp;  flf. 
3,  l>urn»,  iisimI  to  biviik  oil'  iIm'  ro<;nllo:  ti>;.  1,  oltl  lei*hii|;iiilla  ]ilaiit. 

1M.ATI-:  XLVIU.— Fi^.  1.  fntoca  biiiiro.  conHi>itiii«;  of  n  block  of  yiit-fa  winkI:  Mf;.  2,  tallador;  fig.  S, 
bolivo. 

ThATK  XLIX.— Ki^.  I.  boliyo;  ti^.  'J.  tallmlor;  11^.  '.i.  ri'traiica:  iia.  4.  Inuh'o  ilt^l  ide;  il|;.  5,  estora 
banco. 

Tlie  tblh)wing  list  represents  the  si>eciniens  of  fibers  and  fiber  prod- 
ucts wliich  1  brought  back  from  Mexico.  Tliey  are  dei>08ited  in  the 
Kthnobotanic  collection  of  the  ^National  Museum  and  in  the  National 
Uerbarium. 


Plate  XLVII. 


A  Plant  with  Buhbo, 


"4  -         ■  "^^  1 


u*  *  - 


Plate  XLIX. 


S  USED   IN  EKTHiCTING   IXTLE   FiBI 
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£B  No.  6.  The  leaves  of  what  appears  to  be  an  undesoribed  species  of  agave  of  the 
A,  Jil^fwa  tyx>e,  used  by  the  Cora  Indians  at  Santa  Teresa,  Topic. 

£B  No.  7.  The  clean  fiber  ready  for  spinning  into  ropes. 

£B  No.  8.  A  rope  made  out  of  this  fiber. 

£B  No.  10.  A  narrow  strip  from  the  leaf  of  Atjave  rivipara  used  in  the  place  of  Htrings 
in  tying  np  packages  of  sugar. 

£B  No.  11.  Leaves  of  Agave  geminiflorUf  from  which  the  Cora  Indians  obtain  a  fine 
fiber  which  is  spun  into  hand  bags. 

£B  No.  12.  Said  to  be  the  fiber  obtained  from  leaves  of  this  species. 

£B  No.  13.  A  hand  bag  made  from  this  fiber. 

Herb.  No.  2755.  The  leaf  of  Agave  vivipara, 

EB  No.  14.  The  cleaned  fiber  from  this  species. 

£B  No.  15.  The  mixed  fiber  of  the  same  ready  for  spinning  into  threail. 

EB  No.  16.  A  coarse  thread  or  twine  made  from  this  mixed  fiber. 

£B  No.  19.  A  partly  finished  hand  bag  knit  out  of  this  thread. 

EBNo.45.  A  marginal  strip  from  the  ''huila"  agave,  sometimes  calhMl  'Mmstard 
tequila/'  from  which  a  coarse  fiber  is  taken 

EB  No.  46.  The  partially  cleaned  fiber. 

EB  No.  47.  The  same,  bnt  cleaner. 

EB  No.  48.  The  same  mixed,  ready  to  spin  into  ropes. 

EB  No.  35.  A  fine,  soft  agave  fiber  used  at  Colotlan  for  thread  in  hat  making.  The 
fiber  is  very  clean  and  white.  I  did  not  learn  definitely  the  species  from  which 
it  was  obtained,  but  was  told  that  it  was  from  one  of  the  largo  species  in  culti- 
vation in  the  town,  therefore  probably  from  either  Atjave  americana  or  A,  ooohlearis, 

EB  No.  36.  A  rude  thread  used  for  sewing  hat  1)raids  together  and  made  from  the 
last-mentioned  fiber.  The  thread  is  made  out  of  a  few  fibers  which  are  twisted 
by  hand. 

EB  No.  60.  A  dishcloth  composed  simply  of  a  bunch  of  agave  fibers  (PI.  L,  fig.  2). 
Obtained  at  Bolafios.  It  seems  to  be  common  to  use  the  plain  fiber  in  this  man- 
ner for  cleaning  and  washing.  I  found  in  my  room  at  one  of  the  larger  hotels 
of  Goadalajara  a  bunch  of  this  fiber  in  x)lace  of  a  wash  rag. 

EB  No.  130.  A  bunch  of  small  twine  bought  at  Guadalajara.  In  this  city  there  is  a 
whole  block  of  stores  which  are  given  up  almost  entirely  to  the  sale  of  these 
fiber  products.  In  the  smaller  towns  there  is  usually  one  or  two  stores  where 
such  things  are  for  sale,  or  certain  parts  of  the  open  market  which  is  usually 
about  the  plaza  are  given  up  to  them. 

EB  Nos.  51,  79.  Rude  scouring  brushes  which  are  seen  in  all  parts  of  western 
Mexico.  They  are  made  from  the  bases  of  the  leaves  of  Agave  vivipara.  They 
are  15  to  18  cm.  (6  to  7  inches)  long.  Thb  broad,  clasping  base,  which  is  5  to  6 
tm.  (3  to  4  inches)  wide,  forms  the  brush  proper,  and  the  ('ontra<*ted  blade  above 
forms  the  handle.  None  of  the  connecting  tissue  is  removed,  but  it  gradually 
wears  away,  leaving  the  naked  stitt'  fibers  (1*1.  LVII,  figs.  0,  7).  These  brushes 
are  seen  in  all  the  small  markets  of  western  Mexico,  and  are  even  found  in  the 
great  market  house  in  the  city  of  Guadalajara. 

EB  No.  5.  A  spinner  or  twister  used  by  the  Cora  Indians  in  making  ropes  of  agave 
fiber. 
This  was  the  commonest  spinner  I  saw,  and  is  composed  of  2  pieces  of   wood 

(PI.  LI).     Of  these  one  is  fiattened  and  somewhat  wedge-shaped,  about  3  dm.  (1  foot) 

long,  and  considerably  heavier  at  one  end  than  the  other.     At  its  smaller  and  lighter 

end  ia  a  notch,  and  just  below  this  notch  is  a  small  hole.     The  second  piece  consists 

of  a  round  stick  about  3  dm.  (1  foot)  l<mg,  which  is  small  enough  to  work  freely  in 

the  hole  of  the  first  piece.    At  one  end  is  a  small  knob  which  prevents  the  heavier 

piece  from  coming  off. 
In  making  thread  or  twine  two  persons  are  employed.     One  of  them  sits  with  the 

mixed  fiber  in  his  lap  or  at  his  side,  while  the  one  who  does  the  twisting  stands. 

Some  of  the  fiber  is  fastened  about  the  notch  of  the  first  piece  described,  which  is 
22114 8 
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then  rapidly  revolved  about  the  Hecond  ])it.'0(>  as  au  axis.    The  person  who  is  doing 
thi^  Kpiniiing  retreats  as  the  threail  lengthens  nutil  tlio  required  length  is  reaohed. 

In  making  ropes  the  pnx-e.sH  thus  far  iH  the  same.  This  thread  is  now  doubled  and 
the  twisting  is  continued  and  then  again  donbhul  until  a  rope  of  the  proper  size  la 
obtained.  Somennies  both  persouH  use  instruments,  twisting,  of  course,  in  opposite 
directions.     These  spinners  are  made  of  various  materials,  such  as  bamlKX),  oak,  etc. 

Another  instrument  of  this  kind  was  composed  of  a  stick  abontSdm.  (1  foot)  long, 
with  a  notch  near  one  end,  as  in  the  above.  Helow  the  middle  was  a  bdiaII  wheel  2 
dm.  (S  inches)  in  flianietcr  which  had  a  toothed  margin.  This  stick  is  made  to 
revolve  rapidly  by  striking  the  wheel,  which  is  made  fast  to  the  axis,  with  a  rude 
bow  strung  witli  rawhide. 

Kit  No.  17.  An  instrument  used  in  making  a  coarse  thread  from  agave  which  I 
secured  at  the  hacienda  of  San  .luan  C-apistrano,  in  western  Zacateoas. 

This  was  a  roiubinod  spinner  an<l  reel  (PI.  LII,  tig.  3).  It  was  tditained  of  a 
Huichole  Indian,  although  similar  ones  an^  ustnl  by  the  Mexicans  themselvee.  This 
instrument  has  the  advantage  over  tlu.'  one  described  above  of  perniittiug  one  per- 
son to  feed  and  si)in  the  thread  at  the  sam(^  time  and  for  an  indetinite  period,  for  as 
soon  as  the  thread  1)ecomes  too  long  to  handle  it  is  wound  about  the  reel.  The 
instrument  is  used  in  making  n  coai-se  thread  or  string  employed  in  making  thehftnd 
bags  so  much  carried  in  Mexico. 

The  instrnment  is  rom]>osed  of  two  ni)right  strips  of  a  bamboo  stem  22  and  25  cm. 
(i)  and  10  inches)  long.  n'S])ecti  vely.  These  are  j<iinod  together  by  two  snuill  stripe  10 
cm.  ( 1  inches)  long  about  one-fourtli  the  distance  from  each  end,  and  there flastened  by 
small  strings,  '['his  ftirm-i  the  reel  i»roper.  To  make  a  spinner  of  this  a  notch  is  cut 
near  the  end  of  the  lon-^er  upright  piece  and  a  small  stick  about  12  inches  long  is 
nsed  as  the  axis  of  the  si)inner.  which  is  put  through  the  two  upright  pieces  about 
one-third  of  tht;  distancf^  from  the  top.  One  end  of  this  stick  is  tightly  wrapped 
with  a  small  string  made  of  agave  tiber.  and  a  small  leather  washer  is  placed 
between  this  and  the  reel.  To  nmke  the  thread,  a  portion  of  the  mixed  fiber  is 
fastened  about  the  notch  of  the  reel,  whi<-h  is  then  rev<dvcd  rapidly  with  one  hsnd 
and  the  liber  fed  with  the  other.  The  reel  I  obtained  was  in  use,  and  the  thread  and 
all  th(^  mixed  tiber  in  the  jinn-oss  of  spinning  was  pun-hased  with  it. 

The  tiber  here  nsed  is  from  one  of  the  most  widely  distributed  agaves  in  wiBttam 
Mexico.     It  is  caUed  "taiiemete."  and  is  [irobably  Ayave  riripara,^     The  cleamad  fllier 
is  about  t!  dm.  (two  feet)  long,  and,  although  coarse,  is  pliable  and  strong.     Forwik- 
iug  the  ])ocket  bags  a  coarse  doubh^  thread  is  used.     The  needle  is  mside  of  ft 
I)iece  of  bamboo  ab«)Ut  12  cm.  (."»  inches)  long. 

KXPLAN.VTin.N   OF    IM.ATKS. 

I'l.A'iK  L.-  V'i'Z.  1.  ii  tiiii;  iii:i(1c  tVoiii  a^avo  iIIht;  ti^.  !2.  a  ImiiicIi  (if  a^ave  tilHT  HHetl  as  a  wash 
I'l.ME  lill.  -Kin.  I.  Ji  luiiii'li  o\'  Aiiavi'-  rir!j,ara  Whrr-.  liK- -.  ihv  name  lH>iiig  worked  into  I 
hai;,  tii'.'etlior  with  liaiulxMtin-i  (11«  ;  I'm.  3,  a  s]iiiiiii-r  ami  ni'l  iideil  -with  thia  tllior. 

MALVACEAE. 
Ceiba  R])p. 
Trre  cotton,  a  tihcr  ohtiiined  from  tho  novd  ]khIs  of  sovoral  npeoies  of 

(*eil)si*  is  ^iitliorcd  hy  \\w  Mexi<*a]is  aloii^  tln^  west  r^oast  and  used  for 

stulliiig  pillows,  (>t('.     At  the  little  villa<;e  of  ( 7onroi)ci()ii,  Siaaloa,  I 

saw  two  larjro  tnu's  of  Criha  rasraria  Modir.,  one  bein^  about  27  dm. 

(6;}  feet)  in  <liann*trr  an<l  ovidcintly  a  v<Ty  old  tree.    This  speoieB  18 

supposed  to  liave  been  introdnctMl  into  Mexico.     A  native  HpedoB,  C. 

(jnnnlijlnra  liose,  more  eonunon  :ind  widely  distributed,  is  said  to  flir- 

nisli  <otton  wliicli  is  used  like  that  from  the  above  spoeies.    (EB  N6.1| 

tnu'-*'oltoii  lilMM'  fnnn  ('flint  rtisntrht  Medic.) 


'  See  iibitve,  p.  l'4l). 


'•■r 
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Goaaypiiim  barbadenoe  L. 

This  is  a  ^arge,  bushy  shrub,  24  to  36  dm.  (8  to  12  feet)  high.  It  is 
grown  in  many  parts  of  Mexico  and  is  seen  in  yards  and  gardens.  I 
saw  Bhmbs  at  Guaymas,  in  the  Sierra  Madre,  at  Bolanos,  etc.  My 
specimens  came  ftom  Bolafios,  September,  1897  (Herb.  No.  3697). 

Mr.  Hemsley,  in  the  Biologia  Centrali-Americana,  states  that  in 
Mexico  the  species  is  '^cultivated  and  wild,  probably  indigenons  in 
America."  In  the  National  Herbarium  we  have  only  three  other 
spedes,  and  these  all  cultivated.    They  are  the  following: 

Palmer's  No.  10,  from  the  State  of  Jalisco. 

Palmer's  No.  116,  from  the  Stiite  of  Coahuila. 

Gharles  K.  Dodge's  No.  70,  from  near  Monterey. 

At  Bolafios  and  other  ])Iaces  the  uncleaned  (totton  is  gathered  and 
sold  in  the  little  stores.  The  women  buy  this,  clean  out  the  seeds,  and 
spin  it  intQ  thread. 

For  this  purpose  they  use  a  rude  spinner  (PI.  LIU),  consisting  of  an 
upright  shaft  or  spindle  2.5  dm.  (10  indies)  long  and  less  than  6  mm. 
{i  inch)  in  diameter,  somewhat  tapering  toward  the  top.  This  spindle 
is  osaally  'made  from  an  old  Indian  arrow,  and  my  specimen  appears 
to  be  of  Brazil  wood.  Xear  the  bottom  of  the  spindle  is  a  circular 
disk  or  whorl  3.8  cm.  (1^  inches)  in  diameter,  made  of  some  heavy  wood 
(in  my  specimen  said  to  be  iron  wood),  somewhat  rounded  below. 

The  thread  is  made  in  this  manner:  An  ordinary  clay  bowl  12.5  cm. 
(6  inohes)  in  diameter  is  held  in  the  lap.  The  thread  is  begun  by  fast- 
ening a  piece  of  the  cotton  to  the  niid<lle  of  tlie  spindle.  The  spindle 
is  then  revolved  rapidly  in  the  bowl  with  the  right  hand,  wliile  the 
cotton  is  "  fed"  or  supplied  with  the  left  hand.  As  the  thread  lengthens 
it  is  wound  around  the  spindle  and  the  work  of  spinning  (*.ontinued. 
The  women  become  very  expert  in  spinning  and  it  is  very  interesting 
to  watch  them. 

Specimens  were  obtained  as  t'oHows: 

£UBNo.54.  Abowl  in  which  tho  82)iunor  in  twirlod. 

KB  No.  55.  The  cotton  Hpinuer  callo<l  '^troinpa/' 

£BNo.  56.  The  thread  and  raw  cotton. 

£B  No.  57.  The  cotton  with  sreds  as  sold  in  tlir.  Htorcs. 

EB  No. 5S.  Tho  <otton  bolls. 

Herb.  No.  3697.  The  cotton  ])lant. 

Explanation  or  Plaik  Mil.— Fi^.  l,  cotton  opinncr  with  tlmad  uttarlicd;  ti^. 'J,  clisiii  cotton:  tig. 
3,  bowl  for  holding  tho  twister;  fig.  4,  cott^m  IniIIh;  tigs.  5,0  purtrt  of  Hiiichoh*  jirruw.s  uHcd  in  rrpair- 
ing  the  cotton  Hpinnnr. 

CUCURBITACBAB. 
Liiffa  cylindrica  (L.)  Uocm.  Ksthoi'a.ios. 

The  vegetable  sponge  was  sreii  only  in  cultivation,  where  it  grows  as 
a  tall  vine.  The  irnit  is  about  .'i  dm.  (12  inches)  h>ng,  and  the  bright 
yellow  flowers  are  nearly  U)  cm.  (4  inches)  wide. 

The  plant  is  soinctimes  cultivated  for  the  sponge-like  tissue  of  the 
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fruit,  wliicb  is  left  ready  for  use  as  a  sponge  by  the  nataial  fazeaking 
away  of  the  epideruiis. 

Tlie  following  material  illustrates  this  plant: 

Herb.  No.  ir>82,  flowers,  leaves,  etc.  (EB  No.  82,  the  mateuce  fruit 
showing  the  interior  fiber  beneath  the  broken  epidermis.) 

BRUSH  AND  BROOM  PLAHTS. 

Many  curious  brushes  and  brooms  are  met  with.  In  the  aoiMmpanj- 
ing  illustrations  some  of  these  are  shown.  Those  made  of  agave  leaves 
and  fiber  (PI.  LVI),  used  for  the  hair  and  for  scouring  and  whiteiradi- 
ing,  are  spoken  of  on  i)ages  248, 249.  Fly  brushes  are  made  from  palm 
leaves  (PI.  lil  V,  fig.  1),  one  of  which  1  obtained  as  a  specimen.  Brooms 
are  also  made  of  palm  leaves,  being  supplied  with  bamboo  Jiam^l^wi, 
Other  brooms  are  made  out  of  the  stems  of  various  grasses,  sadi  as 
species  of  Stipa  and  Muhlenbergia  (PI.  LIV,  fig.  2).  These  stems  are 
1)  to  10  dm.  (3G  to  \i>  inches)  long,  and  are  tied  together  with  strips  of 
yucca  leaves  (1*1.  XXX  VIII)  called  ^'isote.'' 

KX  PLAN  ATI  ox   OK   riJVTKS. 

PiiATF.  MV. — Fig.  1,  a  lly  brush  made  from  tlio  leavfR  uf  an  undescribcd  SabalirliMl  lATwyoon- 
inon  on  t  he  w(>»t  couHt ;  fi;;.  2,  a  broom  inadu  from  tho  stenia  of  a  i;ntiro,  probably  a  8tl|ML 

1*LATK  LVI. — Fi;;H.  1  tu  5,  Hovcral  types  of  huirbniHbeM  mode  from  varioni  agATe  iBariWi  fl§i,  •. 
7,  m'/ouiiu;;  bnislios  ni:i<1o  from  A'jave  riripara.-  fi^.  R,  n  palm  loaf  (^oboZap.)  bnuhi  flg- 9,  ft  wklak of 

gxaas  routs  {Kjiicamptg  rtp.). 

GRAMINEAS. 
Epicampes  macroura  Bcuth. 

"Itaiz''  (meaning  '^root'-)  is  largely  exported  from  MexioOyaswellas 
extensively  consumed  at  home.  It  is  usually  exported  into  the  Untted 
States  as  ''broom  root;"  it  is  also  sometimes  called  Mexican  bfoon 
root,  Mexican  whisk,  and  sometimes  erroneously  ^^  rice  roots."  !|Etae 
roots  are  from  grasses,  chielly  Epicamiyes  macroura^  sometimeaJpHsd 
Cryimnna  stricUK  This  is  a  native  of  the  high  mountains  of  )li|tfee| 
reaching  an  altitude  of  3,908  meters  (12,50()  feet).  It  is  largely  AJlg  in 
the  States  of  Mexico,  Michoacan,  (jneretiiro,  and  Puebla.  Th6  nolB, 
in  Mexi(;o,  are  <'hietly  used  for  nuikiiig  a  rude  brush  or  broom  Midi 
estcenied  and  foiin<l  for  sale  in  all  the  large  markets.  I  bongkt  one 
of  these  in  (Tiiadahijara,  which  is  about  15  cm.  (6  inches)  kof  and 
5  cm.  (li  inches)  in  diameter. 

This  material  has  been  largely  imported  into  this  conutryy  bothiaa 
raw  state,  then  duty  IVec,  and  in  a  ])artially  manufactured  State^Mb* 
Ject  to  duty.  In  the  hitter  condition  it  appears,  under  the  name  of 
rice  root,  in  the  Treasury  rei)ort  of  1S7S,  and  thence  onward  with  inter* 
vals  to  18!M  ;  but  tlie  amount  is  lumped  with  that  of  broom  oonu.  Aa 
r«aw  material  it  appears  in  1884  and  continues  with  intervals  to  tlia 
present  date,  as  shown  by  tlie  tabk^  below,  assuming  the  name  of 
^M)room  root*'  in  ]8iK).  Tlie  importation,  which  exceeded  a  valna  of 
ti^llil.^OOO  in  1S8<»,  a])pears  to  haAc  fallen  to  nearly  none  in  the  period 
from  l.sss  to  180:j.    Since  then  the  avenige  annual  value  has  been 
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JatTopha  platypliylla  ^r1loll.  Saxgke  ijieauo. 

Tliiii  Hltecies,  callcil  by  tlie  ssiniu  iiitine  as  tlie  iirecediug,  is  also  ase4 

HK  11  bttlgit  plant.     It  lias  u  large  [^eltato  leaf  and  aa  open  iiiflores- 

<-«n(!c.     AVe  liave  no  Npei-imens  like  it  in  tlie  National  Herbarium. 

CACTACBAB. 

Cereus  peoten-aboris'""™  ]\ugcliii. 

Tlie  Tiiost  interesting  iif  tlie  h&lgcs  to  the  botaitiral  ti-avelor  are  tliosc 
iinxle  of  tlio  j;real  <evi-n!* {('ereim pi'cleu-ubonfihnim) of  yrviftern  ilexieo, 
wlii(-li  is  iifilmiis  tlie  mil  ■.'iant  of  tlie  c-actns  fiuiiily  (IMs.  LVIl,  LVIII, 
am]  liK.'Jli).  Ttolli-n  reai-lios  1".  iiinl  20  meters  [-iTt  to  CO  feet)  in  bciglit, 
and  suiids  up  a  umltitiide  of  loiif:  naked  bntnclies.    Tlie  bmiiclies  are 


eiit  oir  i[iti>  It-n^'llis  of  18  to  :'.(>  dm.  ('>  to  0  fecr)  and  transplanted  into 
nnvsclosi'lj  set  toficllicr,  lormiitgaii  iilinosf  iinpenelrHblel>i'e:ika{;uin8t 
ill!  kinds  of  slmli.  'I'liesc  1)niiii-lii-s  liniilly  take  i'iM>t  and  grow  slowly, 
riiivly  sending  nil'  short  side  bninehes.  and  nllimntoly  (lowering  and 
fiiiitiiig  near  the  to|is.  The  large  fruits  are  eoveved  with  long  yellow 
bristles  set  close  iig;iinst  the  trunk,  and  t'niiiisli  rieli  granaries  stored 
with  many  sei'ds  for  llie  birds. 

Dr.  I'almer  lells  nie  that  CiTfiix  Ihiirhvei  tti  noiHieni  Mexico  is  uIho 
usi-d  for  li-nees.  Ineeutral  Mexleo  aiiollierof  tlieeolnnuiar  eaeti,  whlclt 
they  call  •Mugiiiios"  (I 'Is,  1.1  \,  L\  I,  is  ho  iiseil.     This  is  Vrn-Hn  margi- 

Opuiitin  t-]'\t 
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OTHER  FAMILIES. 

8pp. 

The  large  pulque  agaves  are  planted  in  close  rows,  and  form  very 
effeotoal  hedges. 

Bromelia  spp. 

Bromelia pinguin  (?)  and  i)erhap8  other  species  are  used  for  hedges, 
especially  as  boundary  lines  between  estates. 

Brythxina  spp. 

Several  species  of  Erythrina,  sucli  as  J^J.  lanaia  and  E.  flabelliformig^ 
are  lu  common  use  for  hedge  fences. 

Fouquiexia  spinosa  H.  B.  K. 

Fowjuieria  spinosuj  so  common  about  Guaymas,  is  sometimes  used  as 

a  hedge  plant. 

Verbeaiiia  pixinatifida  Cav. 

Verbesina  pinnatifida^  which  often  grows  to  the  height  of  3  to  4 
meters  (9  to  12  feet),  is  a  common  fence  plant,  either  grown  alone  or  in 
connection  with  Jatropha  cuvcclh, 

PLAirrS  YIELDIKG  WOOD. 

Heowaahlngtoxiia  aonorae  (Wats.)  Rose.' 

At  Guaymas  a  few  trees  remain  of  the  rare  Keotca^hingtonia  Honorae^ 
but  most  of  them  have  been  cut  out  and  used  as  rafters  for  houses.  It 
is  said  to  be  a  very  durable  wood.  A  considerable  number  of  these 
trees  are  still  to  be  seen  at  La  Paz,  Lower  California. 

Balizsp. 

In  the  markets  at  Colotlan  rude  shoe  lasts,  said  to  be  made  of  willow, 
were  for  sale.     (EB  No.  23.) 

Gtiaiactixn  coulter!  A.  Gray.  (iUayacan. 

Guayacan  is  one  of  the  commonest  and  most  useful  woods  about 
Guayamas.  It  is  extremely  hard  and  makes  a  fine  firewood,  yielding  a 
great  amount  of  heat.  When  burnt  it  gives  off  a  strong,  disagreeable, 
resinous  odor  which  i)revents  its  use  as  a  house  wood.  It  is  much  used 
on  the  Sonoran  Railroad  as  a  firewood  for  engines.  It  is  used  in  many 
ways,  especially  where  great  strength  is  recjuired,  as  in  the  making  of 
cogwheels,  etc.  According  to  Dr.  Talmer  it  has  certain  medicinal 
prox)erties. 

Hippooratea  sp.  lUuico  (!()L()kai>o. 

The  bejuco  Colorado  is  a  very  useful  vine  eujployed  all  along  the  west 
coast  in  the  i)lace  of  ropes,  nails,  etc.  When  green  it  is  very  pliable 
aud  can  readily  be  tied  into  all  kinds  of  knots,  but  when  dry  it  becomes 
fixed  and  strong  (PI.  LXI,  fig.  1).  It  is  emidoyed  in  fastening  together 
the  framework  of  huts  or  in  tying  down  the  roofs.  In  fenc^e  building 
it  is  emi)loyed  to  bind  the  various  upright  pieces  togetiier.  It  also 
takes  the  ])lace  of  the  ordinary  rope  clothesline.  One  of  these  clothes- 
lines which  1  measured  was  IS  meters  ((>0  fQ^i)  long  and  showed  little 
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or  no  variation  in  diameter  throughout  its  length.  This  plant  grows 
in  the  foothills  of  the  Sierra  Madre,  where  the  peoj>le  from  the  coast 
go  to  obtain  it  when  needed  in  their  simple  industries.  Here  it  was  I 
found  the  plant  and  collected  botanical  specimens  of  it,  discovering  to 
my  surprise  that  it  is  new  to  science. 

Ouazuma  nlxnifolia  Lam.  Guayacan. 

In  the  collection  is  a  hulle  said  to  be  made  fh)m  '^  guayacan,"  a  name 
also  applied  to  the  wood  of  Giuizuma  ulmifolia  (PL  LXI).  This  wood 
is  much  employed  in  making  small  articles  of  everyday  use.  This 
ladle  has  a  round  bowl  9  cm.  (3  j  inches)  in  diameter  and  2.5  cm.  (1  inch) 
deep  at  the  lowest  point,  and  a  handle  nearly  4  dm.  (16  inches)  long. 
It  is  typical  of  the  ladles  which  in  many  of  the  interior  parts  take  the 
place  of  ordinary  spoons  or  any  other  similar  table  uteusiL  Knives 
and  forks  are  never  seen  outside  of  cities  and  towns. 

Chocolate  sticks  made  from  Madroiio  wood  {Arbutus  sp.)  are  very 
common.  (l^B  No.  GO.  Ladle  said  to  be  made  from  ^^  guayacan,"  the 
wood  of  Guazuma  ulmifolia.) 

Explanation  of  Plate  LXr.— Fif:.  1,  wtKNlen  ladle;  fig. 2,  chuonlato  stick;  fljr.3,  bcjuco  Colorado. 

Randia  sp.  PuRO  Cecillia. 

Shoe  pegs  as  used  at  Acaponeta  are  made  from  the  wood  of  a  species 
of  Eandia;  this  is  a  small  bush.  (EB  No.  4,  pegs  bought  at  Aca- 
I)onet{i.) 

MISGELLAinBOUS  USEFUL  PLANTS. 

Bessera  fistuloaa  (Herbert)  Pritz.  Arbte. 

The  liliaceous  genus  Bessera,  though  usually  considered  monotypic, 
may  really  be  composed  of  several  species.  One  of  these,  probably 
B.  Jistulosa,  is  very  common  on  the  foothills  on  the  west  coast,  reaching 
up  to  2,500  feet  altitude.  It  has  very  pretty  red  flowers  and  is  quite  a 
favorite  with  the  country  i)eople,  who  often  use  it  to  decorate  the  altars 
in  their  churches,  et<;.     Their  earrings  are  sometimes  patterned  after  it 

Other  wild  (lowers  are  gathered  to  cover  arches  which  are  placed 
over  the  doorways  of  the  churches.  Among  plants  so  used  which 
1  recognized  are  Zinnia  lineariH  and  TayeteH  liteida.  The  churches 
of  the  Cora  Indians  are  the  most  gloomy  houses  one  can  imagine. 
They  are  usually  made  of  rude  stones,  with  a  filling  of  mud,  and  are 
without  windows.  The  roofs  are  thatched  with  mountain  grass  {JSpi- 
cam  pes  s]).)  laid  upon  bamboo  stems.  This  roof  often  extends  forward 
several  feet  ovc^r  the  front  entrance.  Here  are  found  several  church 
bells  which  are  hung  by  means  of  vines  (probably  Jlippooratea  sp.) 
Th(»  bells  hav4^  no  clap])er,  and  are  reached  by  a  ladder  and  then  rung 
by  being  struck  with  a  stone  or  some  other  solid  object. 

Kven  the  Spanish  bull  light  has  some  botanical  interest.  The  wreath 
with  which  tlu»  victor  is  decorated  is  made  of  branches  of  trees  with 
bright,  shining  leaves.  I  obtained  sjieciniens  fn^ni  one  at  Guaymas, 
whicli  was  made  of  leaves  from  an  undetermined  tree. 
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The  note  may  be  thrown  in  here  that  although  more  of  the  names  of 
Mexican  towns  have  a  religious  derivation  than  any  other,  yet  a  great 
many  towns  and  hamlets,  especially  of  the  smaller  ones,  are  named  for 
plants.  Among  the  first  class  one  finds  such  names  as  Jesus  Maria^ 
Pedro  Paolo,  Ooncepcion,  and  hundreds  of  names  with  the  prefixes 
<<  San"  and  ^^  Santa."  The  following  places  named  for  plants  were  along 
my  route:  ^^Colomas,"  named  for  a  little  Arum-like  plant  of  the  neigh- 
borhood; "Tamarindo,"  named  for  Tamarindus  indicq,  a  widely  intro- 
duced and  highly  prized  tree;  '^Aguacote,"  named  for  the  well-known 
fruit  of  the  same  name,  Fersea  gratissima;  ^<  Palmareta,"  named  for  a 
small  palm  (Sabal)  of  that  region;  ^' Mesquitic,''  named  for  a  Prosopis. 
Other  such  names  for  towns  of  this  region  are  "Ranches''  (Byrsonima 
cras8ifolia)y  "Ocote"  (Pinus),  and  San  Francisco  Mesquital. 

Acacia  Bpadicigera  Cham.  &  Schlecht. 

Among  the  decorations  used  by  the  Cora  Indians  to  ornament  their 
quivers  are  the  large  thorns  of  Acacia  spadicigera. 

These  thorns  are  cut  into  lengths  of  2.5  cm.  (1  incli)  or  more  and  fast- 
ened by  means  of  agave  strings  into  great  clusters  of  50  or  so.  My 
specimen  (EB  Ko.  73)  came  from  one  of  these  clusters. 

Hnra  crepitanB  L.  Haba. 

This  is  a  large  tree  belonging  to  the  order  Euphorbiaceae.  The  Mexi- 
cans use  its  sap  to  poison  or  stun  fish  so  that  they  may  be  more  easily 
caught.  A  series  of  Vs,  one  above  the  other,  are  cut  with  a  machete  on 
the  side  of  a  tree.  The  sap  oozes  out  from  the  wounds,  runs  down  to  the 
apex  of  the  V  and  joins  with  the  contents  of  the  one  below,  and  so  on 
through  the  series,  the  entire  contents  being  caught  in  an  earthen  ves- 
sel placed  at  the  base  of  the  tree.  One  rarely  sees  a  tree  without 
these  V-shaped  scars. 

South  American  Indians  also  use  the  sap  of  this  for  killing  fish. 

This  tree  is  known  under  a  great  many  names,  among  which  are  the 
the  following:  In  the  Republic  of  Colombia,  '^Paguapan,''  "acupa," 
and  "hibillo;"  in  Guiana,  '^solinian;''  among  certain  South  American 
Indians,  "sablier;"  in  Panama,  "javilla;-'  in  Guatemala,  '^tetereta;''  at 
San  Ignacio,  "pepita''  and  "habilla."  It  is  also  called  "monkey's  din- 
ner beir'  and  the  "sandbox  tree."  In  the  State  of  Sinaloa,  on  the  west 
coast  of  Mexico,  where  I  saw  the  tree,  it  is  called  "haba"  or  "hava,'' 
and  in  other  places  in  Mexico  "quahtlatlatzin."  Here  it  is  planted 
along  the  roadsides,  often  in  long  rows  beside  the  fences.  Occasionally 
trees  were  seen  in  out  of- the  way  canyons,  appearing  as  if  native;  but 
this  part  of  Mexico  has  so  long  been  inhabited  that  seeds  may  readily 
have  been  carried  from  (jultivated  trees  of  the  neighboring  region. 

Caotaceae. 

Oonsiderable  has  been  written  of  a  more  or  less  fanciful  character 
regarding  plant  worship  among  the  Mexican  Indians.  While  I  obtained 
no  special  iiiforniaticm  along  this  line,  I  succeeded  in  obtaining  speci- 
mens which  have  enabled  nie  to  identify  accurately  some  of  the  x^lants 


rei«)rt(>d  to  be  uawi  for  this  purpose.  LumlioUz,  Hit!  MexIcHii  truvcler, 
Bays  that  "  all  tUe  small  caoti  are  regarded  with  superatilioUH  revereime 
by  the  Tarahiimari  [Itidians].  They  have  ditlerent  i)ro]ierties,  the  iin«t 
pronouiioed  of  them  being  to  drive  off  Avizards,  robheis,  and  Apaches, 
ftud  to  wardofi'diaeaaes."  Theyare  generically  called  "  Likora,'"  "liikora 
sauama'' being  Arcocarpun  Jiasuratwg,  auil  "hikora  waiiami,"  Lvpho- 
phiira  williamaii.  Iii  the  high  Sierra  Madre  in  the  Terriforio  d«  Tepiu  1 
collected  ^peciiuens  of  ooe  of  these  cacti  which  proves  to  be  }fnmUlaria 
senilis  {PI.  LXll).  It  is  u  curious  little  Mauiillaria  covered  with  Itiug 
white  spines,  whence  the  siieciftc  name.  1 1  has  also  boen  made  the  type 
of  a  new  genus,  Mamillopsis,  by  Dr.  Weber,  bnt  as  I  have  seen  neither 
flower  nor  fruit  I  am  not  prepared  to  jiass  on  its  generic  jiositioii,  My 
specimen  is  growing  in  the  Botanical  Garden  at  Wasliitigton.  This 
seems  to  be  the  '^hlhora  ronapara''  of  which  Lumholtz  writes:  "Rosa- 
para  is  a  white  and  spiny  hikora  ditt'ering  from  the  two  already  meu- 
tioned.  It  must  be  touched  with  clean  bands  and  only  by  people  who 
are  well  baptized,  for  he  is  a  good  Christian,  say  the  Christian  Tara- 
humai'is,  an<l  keeps  a  sharp  eye  upon  the  people  around  him." 

Mr.  K.  W.  Nelson  visited  the  Sierra  Madre  again  in  1898,  where  b« 
collected  specimens  .^nd  lurniabed  me  with  the  foUowjug  interesting 
note: 

■Ihis  siuall  hooksiiini-a  PiwtHB  jp'owa  on  tbe  rocku  iu  the  pine  forwt  of  »li6  Bierr* 
Mailre  of  DortLuni  Duruogo  and  aonthorii  Chili  null  iia.  It  wng  foanil  at.  Uetweeu  e.nCI 
and  9,iiOU  feet  altitude.  Tbis  is  one  of  the  sacroii  plants  of  the  TaniLiiniari  Iniliiuis, 
iind  I  wiia  informed  that  tbe  Indians  wLu  Lave  had  little  intercouree  with  lh«  Mn«- 
oau8  oiin  not  be  induced  l.i  toudi  one  i.t  them.  The  speoiraena  I  securvd  fl-eregslli- 
eml  by  «.  Tanihamnri  nia,,  livi„K  on  the  rnr.cli  where  1  Btoppf^d.  Wbwi  I  fflM  ihe 
IniUnn  to  gather  tlie  plants  from  tbe  top  of  it  great  rook  bo  hcMitfited  antl  oiilydlUil 
when  I  inriated  ii|>iin  hiH  compliance.  In  piillinjj;  tbe  epeuimeii  louHe  be  tore  uut 
nnotber  plant  and  before  dosoendiug  be raiseil  tbe  fallen  plant  uud  replacing  iW  t^aola 
in  position  pauked  the  soil  very  carefnily  abont  it.  This  little  ineideiit  illn»lr»»« 
the  respt-ct  in  which  theae  people  b.,ld  this  planl. 
Niootlana  matlca  L.  T^^^^^  ^„  „^^,PCni. 

ihe  tobacco  used  by  the  Cora  Indians  is  obtained  from  yUmfiana 
r>>Ht,r<,,  which  they  call  "tabaco  de  macuohi."    It  is  grown  in  the  hot 
nvflr  valley  near  the  little  IndUn  hamlet  of  San  lihwcito,  Tepic. 
Creacentia  alata  II.  li.  K.  I'kchmaTK. 

This  is  one  of  the  miwt  interesting  trees  which  wjw  swu  on  the 
west  coa«t  of  Mexico.  It  is  pecnliar  in  fniit,  flower,  foliage,  and  habit. 
While  the  germs  belongs  to  the  Bignoniaceae,  the  hard,  indehiscent, 
Boind-hke  frnit  and  the  wingless  seeds  arc  op|>o»i^I  to  our  usual  ideas 
or  tlii«  order.  The  large  brownish  flowers  arc  borne  on  the  old  wood, 
often  ou  the  largest  branches,  frequently  even  low  down  on  the  malu 
trnnk  itsell,  and  thus  the  frnits  look  as  if  they  wer«  gh.e.1  on  tbe  «ides 

sina  1  leaflets.     The  branches  are  usually  erect,  ling,  and  whip-like, 
groves  '"""  '"'■*■  ''""""^'  '"""^'  ^''^'  '"'"*•'  "'■t^'"  'H^'i'Hog  in  small 
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The  fruit  is  used  in  many  ways.  Small  driukiug  cups  are  made  by 
catting  oflF  its  lower  part  (PI.  LXIII).  They  are  most  commonly  used 
as  a  kind  of  flask  for  holding  mescal.  This  is  made  simply  by  boring 
a  small  hole  through  the  base  of  the  fruit  the  diameter  of  a  lead  pencil 
or  a  little  larger.  The  seeds  and  pulp  are  allowed  to  dry,  but  are  not 
takoi  out.  It  is  then  filled  with  mescal,  which  they  call  "  vino  teco- 
mate."  It  has  a  somewhat  sweetish  taste.  One  is  told  that  it  is  much 
used  by  miners  for  lung  trouble,  but  from  the  quantity  which  is  used 
and  its  efiects  one  is  inclined  to  believe  that  it  is  taken  for  other  pur- 
IKwes. 

These  cups  and  flasks,  while  sometimes  i^lain,  usually  have  more  or 
less  oarving  upon  them,  which  add  much  to  the  expense.  I  saw  one 
fruit,  which  was  elaborately  wrought,  that  was  valued  at  $1.50.  The 
carving  is  usually  done  before  the  outer  shell  becomes  hard  and  dry. 

Seemann  states  that  the  fruit  ^'  contains  a  pulp  of  a  sourish-bitter 
taste,  which  is  boiled  with  sugar  in  its  native  country,  and  taken 
against  complaints  of  the  chest."  Watson,  on  the  strength  of  Dr.  Pal- 
mer's notes,  says:  "It  is  cultivated  at  Guaymas  under  the  name  of 
*  azal,'  for  shade  and  for  the  medical  properties  of  the  fruit,  which  is 
filled  with  water  and  the  liquid  afterwards  taken  as  a  remedy  for  con- 
tusions and  internal  bruises." 

Orescentia  cujete,  a  closely  related  species,  has  much  larger  fruits  and 
these  are  used  in  many  ways  in  making  dishes,  cui)s,  etc. 

Besides  various  botanical  specimens  of  Creseentia  alata,  I  obtained 
the  following  articles:  EB  No.  106,  a  drinking  cup  from  Colomas  made 
from  a  shell  of  a  fruit.  On  one  side  has  been  cut  the  form  of  a  scor- 
pion.   (BB  Nos.  106  and  107,  mescal  tlasks.) 

Explanation  of  Plate  LXIII.— Fig.  l,  drinking  cup  made  from  the  fruit  of  Vregeentia  alata,-  figs. 
2, 3,  mescal  flasks  made  from  the  same. 

Lagexmria  sp. 

Besides  the  curious  clay  water  jar,  one  may  see  many  water  vessels 
made  out  of  gourds  of  various  shapes  and  sizes.  Almost  every  coun- 
tryman carries  one  of  these  on  the  horn  of  his  saddle.  The  favorite 
one  is  about  4.5  dm.  (li  feet)  long,  with  a  constriction  at  the  middle 
and  the  ends  nearly  equal.  Other  forms  are  also  used  (PI.  LXIV). 
(BBNo.20.) 
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neo-mex  icana 176 

periptera 173 

rubra 173 

8alvia^f<»lia 176 

spiDosa 176 

steUata 177 

tragiaefolia 177 

Sisal  hemp 243 

hemii  plant 239 
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THE  PLANT  COYERINCx  OF  OCRACOKE  ISLAND;  A  STUDY 
IX  THE  ECOLOGY  OF  THE  NORTH  CAROLINA  STRAND 
VEGETATION. 


IHTEODUCnON. 

In  October,  1898,  in  the  course  of  field  work  for  the  United  States 
Department  of  Agriculture,  the  writer  spent  five  days  upon  Ocracoke 
Island,  North  Carolina.  Owing  to  its  limited  size,  it  was  possible, 
even  in  that  short  time,  to  explore  somewhat  thoroughly  a  consider- 
able part  of  the  island.  It  is  to  be  regretted  that  visits  were  not 
made  to  the  locality  earlier  in  the  season,  so  that  the  phenological 
development  of  the  vegetation  could  be  studied.  However,  as  most 
of  the  characteristic  plants  of  our  southern  Atlantic  strand  are  rather 
late  in  maturing,  it  is  probable  that  a  better  season  for  a  single  visit 
could  not  have  been  chosen.  It  was  of  course  impossible  to  make 
any  valuable  observations  upon  fecundation  and  dissemination, 
important  as  these  subjects  are  to  the  study  of  the  geographical  dis- 
tribution of  plants.  What  is  said  here  of  Ocracoke  will  doubtless 
apply,  in  a  general  way,  to  the  other  sandy  reefs  of  the  North  Caro- 
lina coast. 

The  object  of  this  paper  is  a  study  of  the  ecology  and  geography  of 
the  vegetation  of  the  island,  the  several  divisions  of  the  subject  being 
presented  in  the  following  order: 

(1)  Climate;  (2)  physiography;  (3)  geology  and  soils;  (4)  the  plant 
formations,  their  composition  and  physiognomy;  (5)  ecological  forms — 
adaptations  to  environment;  (6)  anatomy;  (7)  phytogeographical 
affinities  of  the  flora. 

The  nomenclature  used  is  mainly  that  followed  in  Britton  and 
Brown's  Illustrated  Flora  of  the  Northern  United  States  and  Canada, 
but,  in  order  that  those  who  are  interested  in  ecological  work  and  are 
not  familiar  wit  h  this  nomenclature  may  find  no  difficulty  in  recognizing 
the  species  described,  the  names  used  in  the  later  works  of  Gray  and  of 
Chapman  are  quoted  in  parentheses.  A  full  list  of  all  plants  collected 
or  observed  upon  the  island  is  appended,  and  here,  again,  familiar  syno- 
nyms are  cited  in  parentheses.  A  list  of  the  works  quoted,  with  their 
full  titles,  is  given  at  the  end  of  the  paper. 

In  the  i)reparation  of  the  anatomical  portion  of  the  paper,  Mr. 
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fi  THE    PLANT   COVERING   OP   OCRACOKE   ISLAND. 

Theodor  Holm  has  rendered  valuable  assistance,  and  he  has  kindly 
furnislied  the  drawings  for  figures  Nos.  1  to  8, 17,  and  18.  The  other 
figures  were  drawn  from  nature  by  the  author. 

CLIMATE. 

The  following  data  have  been  obligingly  furnished  by  the  United 
States  Weather  Bureau.  The  observations  were  made  at  the  Hatteras 
Station,  only  a  few  miles  northeast  of  Ocracoke. 

TEMPEBATTJBE. 

Readings  were  taken  in  the  shade.  ^  The  observations  at  Hatteras 
cover  a  period  of  about  twenty  years.  The  average  number  of  days 
per  annum  with  a  temperature  exceeding  6°  C.  (43°  F.)  is  3G5,  while  at 
Norfolk,  Va.,  the  numl>er  is  only  295.  The  sum  total  of  tempi^'atui^es 
above  6°  C.  during  the  year  averages  3,749.4°  C.  (0,749°  F.),  which 
is  notably  higher  than  the  Norfolk  figure  of  3,359.4°  C.  (6,047.0°  F.). 
The  normal  mean  temperature  during  the  six  consecutive  hottest  weeks 
of  summer  is  25.9°  C.  (78.0°  F.),  as  compared  with  the  slightly  higher 
mean  of  2(;.3°  C^  (79.3°  F.)  at  Norfolk. 

The  normal  annual  temperature  is  10.3°  C.  (61.4  F.),  as  compai'ed 
with  14.8°  C.  (58.7°  F.)  at  Cape  Henry,  Virginia,  15.0°  C.  (59.0^  F.)  at 
Norfolk,  Va.,  and  17.2°  C.  (63.0°  F.)  at  Wilmington,  N.  C. 

The  normal  monthly  temperatures  are  as  follows: 


Defirroes  C.  Degrre^s  F- 


I 


January  . 
February 
March  — 
April  — 

May 

June 
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8.1  , 

46.6 

10.0 

riO.l 

u.o 

57.3 

19.1 

66.4 

23.3 

74.0 

45.7  I  July 

;  Ang^nst 

i  September . . 
'  October 

November  .. 

D*>oember . . 


igree»C. 

Decrret'sP. 

25.5 

77.9 

S&3 

77.4 

83.3 

,             73.7 

18.0 

61.5 

13.1 

55.0 

9.0 

48.2 

'I'he  normal  daily  range  of  temperature  for  the  whole  year  amounts 
to  6.3°  C.  (11.3"  F.),as  compared  with  8.2°  C.  (U.7°  F.)  atCapellenry, 
8.8°  V.  (lo.S^  F.)  at  Norfolk,  and  9.6°  C.  (17.3°  F.)  at  Wilmington. 

The  normal  daily  ranges  for  each  montli  are  as  follows: 


DofifreoaC.  DogrooflF. 


DefrnH'sC  Degrees  F. 


.lanuary 
February 
M'ln'li  ... 
Ai>ril   .     . 
May 
June 


7.0 
7.1 
7.2 
6.V 
6.4 
5.7 


13.7  July 

12.  H  AuKUHt 

12.  U  St»ptomlx»r 

12.5  OotoU'r 

11.5  Novombt'r 

10. 3  Docoinl)er 


.'>.5 
5.1 
."..3 

•>.  I 

6.3 
7.1 


10.0 
9.2 
9.6 
10  2 
11.3 
13.8 


^Conae<iuently  they  do  not  represent  the  tetni>eratare  to  which  most  of  tho  vege- 
tation is  ac'tuiilly  expomnl,  bein^  snbjeot  to  insolation  daring  the  hours  of  Run- 
shine.    They  are  chiefly  valnable  for  purp(j8('8  of  comparison  with  other  climatee. 


TEMPERATURE    CONDITIONS.  7 

The  absolute  maximum  temperature  observed  was  38.8°  C.  (102°  F.), 
as  compared  with  39.4°  C.  (103°  F.)  at  Cape  Henry,  38.8°  C.  (102°  F.) 
at  Norfolk,  and  39.4°  C.  (103°  F.)  at  Wilmington. 

The  absolute  minimum  temperature  observed  was — 13.3°  C.  ( 8. 0°  F. ), 
as  compared  with  — 15.0°  C.  (5.0^  F.)  at  Cape  Henry,  —  1().0°  C^.  (2.0° 
F.)  at  Norfolk,  and  —  12.8°  C.  (9.0°  F.)  at  Wilmington. 

The  absolute  monthly  maxima  and  minima  are  as  follows: 


Month. 


Maximum. 

Minimum. 

Degrees  C. 

Degrrees  F. 

Degrees  C. 

Degrees  P. 

26.1 

79 

-10.0                    14 

22.8 

73 

-11.7,                  11 

20.4 

85 

-  3.3  •                 26 

30.0 

86 

-  0.6  '                 31 

33.9 

93 

G.l  ,                 43 

38.8  1              102 

12.8  ;                 55 

37.2 

99 

Ij.l 

61 

36.1 

97 

13.0 

62 

m.o 

95 

10.0 

50 

32.2 

90 

5. 5 

42 

26.1                   79 

-  2.2 

28 

22.8                   73 

-13.3  !                    8 

January  ... 
February.. 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November 
December 


The  average  date  of  the  latest  killing  frost  in  spring  is  February 
25,  as  compared  with  March  19  at  Cape  Henry,  March  26  at  Norfolk, 
and  March  15  at  Wilmington.  The  latest  recorded  was  April  5,  as 
compared  with  April  19  at  Cape  Henry,  April  26  at  Norfolk,  and  April 
20  at  Wilmington. 

The  average  date  of  earliest  killing  frost  in  autumn  is  December  13, 
as  compared  with  November  14  at  Norfolk  and  Cape  Henry  and 
November  12  at  Wilmington.  The  earliest  killing  frost  recorded  was 
on  November  12,  as  compared  with  November  14  at  Cape  Henry,  Octo- 
ber 15  at  Norfolk,  and  October  13  at  Wilmington. 

From  the  above  data  the  temperature  may  be  characterized  as  fol- 
lows: Warm,  but  not  excessive,  with  a  considerable  sum  total  of 
effective  temperatures  during  the  growing  season,  and  usually  mild 
temperatures  during'  the  very  brief  dormant  period.  The  normal 
temperature  is  at  least  6.5°  C.  above  freezing  point  during  every 
month  of  the  year.  The  normal  amount  of  daily  variation  of  tem- 
perature is,  according  to  the  season,  from  5°  to  7°  C,  a  relatively 
very  small  range.  The  period  between  the  average  dates  of  the 
earliest  killing  frost  in  autumn  and  of  the  latest  in  spring,  which  may 
be  taken  as  very  roughly  coinciding  with  the  dormant  period  of  most 
of  the  vegetal  ion,  covers  only  seventy-four  days. 
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SUNSHINE. 

The  observations  cover  a  period  of  nearly  thirty  yeai-s.  Normal 
annual  sunshine,^  stated  in  percentages  of  possible  sunshine,  54,  as 
compared  with  52  at  Cape  Henry,  51  at  Norfolk,  and  52  at  Wilming- 
ton.    Tlie  monthly  percentages  are  as  follows: 


Mouth 

January  

February  

March 

April 


Per 
cent. 

46 
47 
52 
55 


Month 

May 

June 

July 

Augn^st 


Per 
cent. 


50 
55 
55 
52 


Month. 

September 

October ■ 

i 

November  | 

December I 


Per 
cent. 


56 
58 
54 
68 


Normal  annual  sunshine,  stated  in  hours,  2,392.2,  as  compared  with 
2,314. G  at  Cape  Henry,  2,270.1  at  Norfolk,  and  2,312.7  at  Wilmington. 
The  normal  monthly  number  of  hours  of  sunshine  are: 


Mouth. 


Hours. 


Month. 


January ...l  144.7  ,   May. 

February 143.7  j  June 

March 193.4 

April 216.0 


July.... 

Augrtist 


Hours. 

256.2 
238.9 
243.1 
216. 9 


Month. 

September  ... 

October 

November 

December 


Honra 

2UB.8 
2Q8.0 
167.4 
1U0.6 


These  records  yield  the  result  that  the  normal  annual  percentage 
of  sunshine  is  low  compared  with  that  in  much  of  the  territory  of  the 
United  States,  especially  west  of  the  Mississippi  River;  but  it  is  not 
much  less  than  that  prevailing  in  other  parts  of  the  Southeastern 
States,  wliile  it  exceeds  the  percentages  given  for  the  northern  portion 
of  the  Atlantic  slope. 

ATMOSPHERIC  HUKIDITY. 

This  is  stated  in  i)ercentages  of  possible  saturation,  which  of  course 
varies  at  different  seasons  with  the  temi)erature,  etc.  Annual  (for  a 
period  of  s(*ven  yeai^s),  81.4  as  compared  with  74  at  Cape  Henry,  and  73 
(during  nine  yeans)  at  Norfolk  and  Wilmington.     Monthly,  as  follows: 


Month. 


Per 
cent. 


Month. 


Per 
(rent. 


Month. 


January'  . 
Fobriiary 
Miirrh  ... 
AjHil 


84  '  May.... 
81  Jun««  . .. 
7S»  ;  July.... 
8()  '   August 


K2  September. 
811  I  October.... 
83  I  Novemlier. 
82  .  DtH»oml)or  . 


Per 
cent. 


81 
81 
79 


'IMic  annual  porctMitaj^e  thus  sliown  is  greater  than  that  ret^orded 
for  any  other  station   in  the  United  States,  excepting  those  in  the 

'  Thos<»  figures  only  approximate  the  real  values.     They  are  derived  from  statie* 
tics  of  cloudiness. 


Puget  Sound  region,  and  even  there  the  excess  over  the  Hatteras 
figure  is  not  great.  Moreover,  this  humidity  is  distributed  throughout 
the  months  of  the  year  with  remarkable  uniformity,  the  variation 
between  any  two  months  amounting  to  not  more  than  5  per  cent. 

FBEOIFITATION. 

This  is  stated  in  centimeters  and  inches.  Annual,  159.4  centimeters 
(66.41  inches),  as  compared  with  139.6  centimeters  (52.31  inches)  at 
Cape  Henry,  125,0  centimeters  (52.1  inches)  at  Norfolk,  and  130.4 
centimeters  (54.34  inches)  at  Wilmington.     Monthly,  as  follows: 


Month. 

te^ 

M. 

Month, 

torn 

^- 

Month. 

Cen. 

time- 
ten. 

13.4 
13.1 
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The  average  annual  number  of  tainy  days  is  123.8,  as  compared 
with  125  at  Cape  Henry,  131.3  at  Norfolk,  and  128.8  at  Wilmington. 
The  average  monthly  number  of  rainy  days  is  as  follows: 


Month. 

p»y8. 

«0..l 

Day*. 

Mouth, 

D.J* 

ll.B 

10.0 

10.  s 

10.  i 

At  Ilatteras  the  precipitation  consist"  almost  entirely  of  rain.  Bain- 
bearing  storms  usually  approach  from  a  westerly  direction,  Winterand 
spring  rains  are  usually  of  light  intensity  and  long  duration,  while 
those  of  the  summer  and  fall  are  more  often  brief  and  torrential  in 
character. 

The  results  viewed  comparatively  are  as  follows:  Tlie  normal 
annual  rainfall  is  remarkably  heavy,  exceeding  that  at  the  nearest 
station,  Wilmingtion,  by  30  centimeters.  Only  on  the  coast  of  Wash- 
ington iind  Oregon  does  the  total  rainfall  within  the  limits  of  the 
United  States  notably  exceed  that  of  Hatteras.  Tlie  normal  varia- 
tion l)etweeii  the  month  of  least  and  that  of  greatest  rainfall  does 
not  e.tceed  5  centimeters,  so  that  in  ordinary  seasons  periods  of 
drought  do  not  occur.  The  heaviest  rainfall  occurs  in  the  months  from 
July  to  October.  The  average  number  of  rainy  days  is  laiT;te)  about 
one-third  of  the  days  of  the  year,  and  is  distributed  with  relatively 
great  uniformity,  varying  from  C.7  days  in  the  month  of  least  to  lfi.9 
in  the  uionth  of  greatest  number  of  rainy  days. 

l)f  ilcwfall  no  statLstios  could  be  obtained. 
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WIND. 


The  average  annual  niaximinn  velocity  of  the  wind  is  21.4  kilome- 
ters (1*5. '5  miles)  per  hour,  as  compared  with  23.2  kilomete)*s  at  C-ai)e 
Henry,  15. 1  atNorfolk,  and  15. 4at  Wilmington.  The  average  monthly 
maximuin  velocities,  stated  in  kilomet»ers  and  miles,  are  as  follows: 


Kilo'  i,  ,Kilo-i  I,  Kilo- 

Month.  >  nie    iMiles  Month.  me-  iMileH  Month, 

ters. .  ii  I  ters.  J 


me- 
tera 


I  •>«  ?l  '  1'>  ft  ! 


January 25.0     15.5  '  May !  20.3  '  12.G  '   September '  17.3 

'I 


February 24.5  ,  15.2  ,'  June '  21.3  '  13.3  '   October '  18.4 


March 25.2  ,  15.rt  '  July 1«.5     11.5     November '  19.8 

April 24.2  ,  15.0  ,'  Auffust '  10.7  ;  12.3     December '  S4.0 


Miles 

10.7 
11.4 
13.3 
14.9 


In  regard  to  direction,  the  winds  of  midwinter  are  usually  from  the 
north,  while  those  of  midsummer  are  usually  from  a  little  west  of 
south. 

As  thus  shown,  tlie  average  velocity  of  the  wind  is  considerable,  and 
the  amount  of  its  variation  from  month  to  mouth  is  remarkably  slight. 
The  liighesl  average  of  course  prevails  in  winter  and  earlj'^  spring.  In 
midwinter,  when  the  winds  are  normally  strongest  and  therefore  most 
affect  the  perennial,  espc^cially  the  woody  vegetation,  their  prevailing 
direction  is  almost  due*  south  (fnmi  the  noilli),  hence,  in  the  case  of 
Ocracoke,  from  the  mainland. 

In  regard  to  temi)erature,  rainfall,  and  atmospheric  humidity  the 
climate  of  Ocracoke  and  Hatteras  is  suitable  for  a  vigorous  forest 
growth.  But  th(^  exposure  to  strong  winds,  and  the  peculiar  soil  con- 
ditions, neutralize  these  favorable  factors  and  give  it  a  typical  strand 
vegetation,  which  much  resembles  that  of  deserts.  In  the  neighbor- 
hood of  Norfolk  and  of  Wilmington,  where  conditions  of  tempei*ature 
and  of  humidity  are  really  somewhat  less  suitable  than  at  Hatteras  to 
the  most  luxuriant  development  of  plants,  the  virgin  growth  is  almost 
evervwhen*  dense  forest,  because*  then*  the  inimical  conditions  are 
absent. 

PHYSIOGRAPHY. 

Ocracoke  Islan<l  is  part  of  that  h)ng  chain  of  narrow  sand  reefs 
which  fringes  the  soiitlHM'n  Atlantic*  Coast  of  the  l'nit<*d  States,  and 
whicli  forms  the  eastern  barri(»r  to  a  series  of  almost  land-locked  Imys 
and  sounds.  ()cra(*oke  lies  in  hmgit  ude  70'  west  and  latitude  35°  10' 
north,  and  is  therefon*  somewhat  south  of  the  c<»nter  of  the  Noilh 
Carolina  coast.  It  is  s(*parated  fnmi  Hatteras  Reef  by  tlie  0.8  kilo- 
imier  (one-half  mile)  wide*  strait  known  as  IIatt<4M*as  Inlet,  and  from 
Portsmouth,  the  next  island  below,  by  ()<*racoke  Inlet,  ']  kilometers 
(iH^arly  -  miles)  wid(».  Ocra(*oke  itself  is  about  JO  kihmieters  (16 
miles)  in  length,  and  extends  from  that  great  bulge  of  the  coast  line 
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known  as  Cape  Ilatteras,  in  a  southwesterly  direction.  The  island's 
greatest  width  near  its  lower  end  falls  short  of  3  kilometers;  the  aver- 
age width  is  only  1  kilometer,  while  in  places  it  is  even  narrower. 
Outside  rolls  the  Atlantic,  while  between  island  and  mainland  stretch 
the  waters  of  Pamlico  Sound,  here  from  30  to  45  kilometers  (18  to  27 
miles)  wide.  Pamlico  differs  from  the  shallower  Albemarle  Sound  to 
the  north  in  the  important  respect  that  its  water  is  always  salt,  while 
Albemarle  is  normally  fresh. 

Near  the  southwestern  extremity  of  the  island  a  broad  expanse  of 
tidal  flat  separates  the  higher  land  of  the  village  of  Ocracoke  from 
the  Atlantic  beach.  One  and  one-half  kilometers  or  so  toward  the 
northeast  this  lagoon  disappears,  and  dry  land  extends  from  the  flat 
sandy  l)each  and  the  salt  marshes  which  border  the  Sound  to  the 
dunes  which  front  the  ocean.  Into  these  marshes  penetrate  tiny 
creeks,  whose  ramifications  cut  the  lower  part  of  the  island  in  all 
directions.  Almost  the  whole  area  is  divided  between  sand  strand 
and  tidal  maish.  Much  of  it  is  only  1  meter  or  less  above  normal 
high  tide  and  subject  to  overflow  when  strong  easterly  gales  a I'e  blow- 
ing, or  when  stiff  breezes  from  the  opposite  quarter  mass  the  waters 
of  Pamlico  Sound  against  the  western  shore  of  the  island.  The  high- 
est land  on  Ocracoke  is  represented  by  sand  dunes  often  3,  sometimes 
8  meters  high.  These  are  usually  regular  in  form  and  fairly  well 
fixed  by  the  vegetation.  Those  that  abut  upon  the  outer  beach  or 
rise  amid  the  mud  flats  are  particularly  regular  and  dome-shaped. 

OEOLOOT  AND  SOUS. 

Of  the  geolog}^  of  Ocracoke  and  its  neighbor  Hatteras,  we  have 
comparatively  little  knowledge.  Shaler^  has  advanced  the  theory 
that  these  reefs  were  built  up  from  the  detritus  which  resulted  from 
the  glacial  excavation  of  Delaware  and  Chesapeake  bays.  Kerr^ 
describes  Hatteras  as  a  "sort  of  delta."  "The  action,"  he  says,  "of 
the  tides  and  ocean  currents,  the  Gulf  stream  and  Arctic  current 
meeting  at  this  point,  accumulates  upon  Hatteras  the  river  silt  which 
reaches  the  sea  by  way  of  the  Chesapeake  as  well  as  that  of  the  rivers 
which  discharge  their  burdens  through  the  inlets  about  this  point  and 
southward.  *  *  *  Ilatteras  is  not  a  modern  phenomenon.  It  is 
at  least  as  old  as  the  Cretaceous;  the  Quaternary  as  well  as  tho  Ter- 
tiary of  this  coast  region  of  North  Carolina  are  laid  down  upon  an 
eroded  surface  of  Cretaceous  TOck."  From  measurements  elsewliere 
made,  the  probable  depth  beneath  the  surface  of  the  Cretaceous  for- 
mation on  Hatteras  and  Ocracoke  would  be  somewhere  between  200 
and  300  meters.     1  am  not  aware  that  borings  of  any  considerable  depth 


» Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  14,  pp.  110  to  121.     1872. 
^Bul.  Wash.  Phil,  fc'oc..  vol.  0,  pp.  28  to  80.     1884. 
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have  been  made  upon  these  islands.^  Kerr fuilher  states  that  *'  thereof 
is  increasing  in  continuity  and  breadth."  But  this  is  not  the  gen- 
eral opinion,  for  it  is  said  that  there  is  to-day  water  of  considerable 
depth  wliere  houses  stood  upon  Ocracoke  within  the  memory  of  living 
men,  and  it  is  stated ^  that  *'a  fine  fig  orchard  and  many  peacli  trees, 
with  a  line  iM)tato  patch  and  garden,"  oexuupied  earlier  what  is  now 
Hatteras  Inlet.  That  the  present  tendency  of  this  whole  coast  line  is 
one  of  subsidence  can  hardly  be  disputed. 

Beneath  the  superficial  Recent  deposits  of  dune  sands  and  salt- 
marsh  silt  which  cover  the  greater  part  of  the  island  lie  the  sands 
and  clays  of  the  Columbia  formation,  which  extend  to  a  considerable 
but  unascei'tained  depth.  This  and  the  Recent  accumulations  are 
the  only  geological  formations  of  this  part  of  the  coastal  plain  which 
need  be  considered  in  relation  to  the  existing  plant  covering. 

Excepting  the  areas  occupied  by  creeks  and  salt  marsh,  the  soil  of 
Ocracoke  is  a  fine  white  marine  sand,  almost  everywhei-e  devoid  of 
any  considerable  admixture  of  humus.  Only  in  the  live-oak  groves 
is  there  enough  vegetable  matter  present  to  give  the  sand  a  gray 
color.  There  is  doubtless  some  quantity  of  calcium  carbonate  in  the 
soil,  owing  to  the  presence  of  small  particles  of  shells  washe<l  up  by 
the  waves  and  scattered  by  the  wind.^ 

As  much  of  the  island  is  subject  to  occasional  inundation  and  to 
the  deposition  of  spray  by  the  winds,  the  soil  content  of  sodium  chlo- 
rid  must  be  considerably  greater  at  times  than  in  ordinary  inland  soils. ^ 
There  is  no  lack  of  moisture  in  this  sandy  substratum.  Even  in  the 
driest  looking  beach  sand,  water  usually  stands  at  a  depth  of  only  15 
to  30  centimeters  (0  to  12  inches)  from  the  surface.  The  superficial 
layer  of  the  sand  acquires  a  great  amount  of  heat  on  sunny  days  and 
becomes  thoroughly  desiccated,  in  which  condition  it  is  subject  to 
being  blown  about  by  the  wind,  its  degree  of  coherency  depending 
upon  the  character  of  the  vegetation.  At  night,  however,  Hand  gives 
up  its  hoat  rapidly  and  absorbs  much  dew,  if  conditions  are  favorable.* 

The  soil  of  the  salt  marsh,  which  appears  to  be  usually  a  thin  sheet 

'  The  succ(>ssion  of  strata  in  the  North  Carolina  coastal  plain,  where  exposed 
in  the  valleys  of  the  Nense  and  Cai)e  Fear  rivers,  is  given  as  follows,  beginning 
with  the  oldest: 

( 1 )  Potomac  gravel,  sands,  and  clays. 

( '2)  ( 'retaceous  sands  and  clays. 

(:5)  Tertiary  (Eocene  and  Miocene)  marls  and  clays. 

( 0  Lafayrtte  (yellowish  and  brownish  sands  and  loams). 

(5)  Cohiinbia  sands,  gravels,  and  clays. 
W.  L.  Welch.  Hul.  Kssex  Inst.,  vol.  17.  pp.  37  to  42,     1880. 

Accordinj^  to  C'ontejean  (Gcogr.  Hot.),  the  i)roi)ortion  of  calcium  carbonate 
thus  supplied  to  the  strand  soils  is  insi;i:niticant  except  near  the  wave  limit,  the 
particles  beinij:  soon  dissolved  by  the  carl)on  dioxide  contained  in  rain  water  and 
then  waslicd  down  through  the  readily  permeable  soil. 

^Sea  water  contains  from  2,7  to  3.2  jier  cent  of  NaCl. 

^Warming,  Lehrbuch.  p.  (50. 


ECOLOGICAL   6R0UP8.  13 

of  fine,  brown  silt  overlying  h  stiff,  bluish  clay,  contains  organic  mat- 
ter in  considerable  quantity  and  is  therefore  capable  of  supporting  a 
denser  plant  growth  than  is  found  upon  the  sands.  It  is  of  course 
saturated  with  salt  or  brackish  water. 

There  is  no  outcrop  of  any  kind  of  rock  on  the  island. 

THE  PLAHT    FORMATIONS,   THEIE  COMPOSITION  AND  PHTSIOG- 

N0M7. 

The  various  assemblages  of  species  and  individuals  which  make  up 
the  plant  covering  of  Ocracoke  Island  may  be  classified  as  follows :  ^ 

L  Sand-strand  vegetation. 

1.  Treeless  (open). 

(a)  Beach  formation:  Croton-Physalis  association. 

(b)  Dune  formation:'^  Uniola- Yucca  association. 

2.  Evergreen  trees  and  shrubs. 

(a)  Tree  formation:  Quercus  virginiana  association. 

(b)  Thicket  formation:  Ilex  vomitoria  association. 

II.  Salt-marsh  vegetation. 

1.  Creek-marsh  (closed)  formation. 

(a)  Spartina  stricta  association. 

(b)  Juncus  roemerianus  association. 

2.  Dune-marsh  formation;  Lippia-Monniera  association. 

3.  Tidal  flat  (open)  formation:  Sesuvium-Tissa  association. 

III.  Pastures  and  ruderal  plants. 

IV.  Cultivated  plants. 

It  is  not  to  be  supposed  that  the  several  groups  are  always  or  even 
commonly  sharply  defined.  On  the  contrary  the  transition  from  one 
to  another  is  almost  always  gradual,  so  that  portions  of  the  plant 
covering  are  difficult  to  classify.  Nevertheless,  the  formations  and 
associations  ai*e  distinct  features  of  the  landscape,  easily  recognizable 
by  any  observer. 


'  It  has  seemed  best  to  use  the  word  *'  formation  **  in  the  same  sense  as  employed 
by  the  German  and  most  other  plant  geographers— i.  e.,  to  designate  the 
larger  assemblages.  For  more  restricted  groups,  whether  composed  of  one  or 
many  species,  the  term  *' association"  is  to  be  preferred.  The  nearly  equivalent 
German  word  "Verein"  is  used  as  a  translation  of  the  Danish  **Samfund"  in 
one  of  the  most  important  works  on  the  subject  (Warming,  Lehrbuch)  for  the 
larger  assemblages  or  formations;  but,  in  the  want  of  a  better  English  word  it  has 
been  thought  expedient  to  employ  **  association  "for  the  more  restricted  assem- 
blages, which  are  peculiar  to  each  biogeographical  area.  While  the  formations  are 
purely  ecological  elements  which  recur  in  the  strand  vegetation  of  other  regions, 
being  for  the  most  part  closely  dependent  upon  topographical  features,  the  asso- 
ciations are  often  quite  local;  and  owe  much  of  their  character  to  the  particular 
groups  of  species  which  compose  them. 

-  It  is  not  possible  to  distinguish  here  several  dune  formations,  such  as  occur, 
for  example,  on  the  coast  of  Virginia. 
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SAND-STRAND  VTSGETATION. 

TREELESS,   OPEN   FORMATIONSS. 
BEAC^H   FORMATION. 

This  fonnatiou  'K*eurs  along  Pamlico  Sound,  occupying  the  flat  or 
gently  sloping  sandy  beach,  especially  toward  the  lower  end  of  the 
island.  The  species  are  almost  all  herbaceous  and  usually  form  an 
open  vegetation,  leaving  much  of  the  soil  uncovere<l.  The  most 
abundant  is  Crofon  inarifimus,  which  sometimes  grows  rather  closely, 
excluding  other  si)ecies.  By  I'cason  of  its  silvery-gray  color,  due  to  a 
close,  stellate,  scale-like  pubescence,  it  is  one  of  the  most  conspicuous 
plants  of  the  island.  It  is  usually  stout  and  often  much-branched. 
Another  noteworthy  plant  is  Plujsalis  luscosn^  a  perennial  herb,  with 
slendcM'  roots,  sometimes  1.5  meters  long,  creeping  near  the  surface  of 
the  sand,  and  sending  up  at  intervals  short  leafy  shoots.  Its  color 
varies  from  green  to  gray  with  the  density  of  its  covering  of  branched 
hairs.  An  interesting  feature  of  this  formation  is  the  occurrence  in 
places  of  diminutive  thickets  only  1  to  3  decimeters  high,  comi)osed 
chiefly  of  Il^x  vomiioria  {I.  rassine  oi  authors),  Zanihoxylou  clara- 
herci(J-i.s,  Juniperus  vinjiniana^  with  leaves  only  of  the  spreading  form, 
and  Opunfla  pe.s-corvi,  with  its  long  spines.  Among  other  8i>e(?ies 
belonging  to  the  beach  formation,  there  are  of  annual  herbs  Eu- 
2)horhi((  j)oJy(jonif6lia^  Triplasis purpurea^  a  canescent  form  of  Sola- 
uicni  niyrnnt,  a  large-fruited  Xanihium^  and  Salsolii  kali^  the  hwt 
being  the  most  abundant;  of  perennial  herbs  Teucriiim  iia^hUy  with 
slender  stolons  and  white-tomentous  lower  leaf  surfjice,  Chhris 
pet  raid  ^  with  decumbent  culms,  rooting  at  the  nodes,  Panicum  neu- 
ranflnim,  and  occasionally  Capriola  dactylon  {Cynodon  davfyUm 
Pers.);  of  woody  plants  Rubiis  trivial  is  and  Smilax  bona  -  twx  ocauv 
here  and  there,  with  prickly  stems  trailing  over  the  sand. 

DUNE   FORMATION. 

OpiMi  (huuvs  ar<^  occupied  chiefly  by  the  handsome  sea  oatw,  Uniola 
paniruldUt,  the  most  charact(»ristic  stran<l  plant  of  the  Southeastein 
States.  Tile  low,  rounded  dunes  which  rise  from  a  bare  pebbly 
shingle  on  th(»  ocean  side  of  the  island,  and  liei^e  and  there  in  the 
midst  of  the  tidal  flats,  support  no  other  vegetation.  The  leafy 
shoots  of  this  grass  are  produced  in  great  abundance,  but  flowering 
branches  are  much  l(\ssnumer<ms.*  Muldeuberyia  filipes  is  abundant 
on  and  among  tiie  dun(\s,  its  delicate  purplish  panicles,  swaying  with 
the  light(*st  br<»ath  of  air,  pn»siMiting  a  most  beautiful  api)earance. 
It  is  almost  th<»  only  cespitose  plant  of  the  island,  and  gniws  in 
tufts  that   ar4*  sonietim(»s  .'»  d(»(*im<*ters  in  <liameter.     Rather  small 

'ill  this  i('H])vt  th(>  Uiiiola  resembles  Ammophila  rf/ri/nrm,  which  takes  its 
place  I'artluT  north- 
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plants  of  Yitcca  gloriosa,  with  fleshy  rootstocks  often  exposed  by  the 
shifting  of  the  sands,  are  frequent  on  the  lesser  dunes.  The  single 
specimen  of  Yucca  aloifolia  observed  was  over  2  meters  high,  with 
stem  branched  several  times  above  the  ground.  Both  species  have 
exceedingly  hard  and  sharp  spinous  leaf  tips.  On  some  of  the  higher 
dunes  depauperate  plants  of  the  shrubby  Myrica  Caroline fisis,  mostlj' 
only  3  to  0  decimeters  high,  associate  with  the  Uniola.  Of  secondary 
importance  in  this  association  are  two  perennial  grasses,  Paniciim 
amarum  mlnua  and  Spdrtina  pateiis  (juncea);  as  well  as  a  probably 
biennial  thistle,  Cardans  spinosissimus  (Cnicxis  horrididus);  and 
several  other  herbs,  among  them  the  white-sericeous  Oenothera  huml- 
fusa  and  Crohn  maritwius, 

EVER()fREEN  TREE   AND   SHRUB   FORMATIONS. 

TREE  FORMATION. 

Scattered  over  the  island,  but  preferring  the  higher  dunes  which 
occupy  its  inner  side,  are  small  groves  of  live  oak,  Quercus  riryinlana 
{Q,  rireiis),  either  in  pure  association  or  mixed  with  some  other  trees. 
The  oaks  are  usually  6  to  9  meters  high  and  3  (rarely  7A)  decimetere 
in  diameter.  Those  on  the  northern  edges  of  the  groves  have  trunks 
strongly  inclined  toward  the  south,  and,  as  a  consequence  of  the  denu- 
dation of  the  branches  on  the  windward  side,  the  whole  crown  of 
foliage  lies  to  leeward  of  the  axis.  One  could  not  desire  a  better 
indication  of  the  prevailing  direction  of  strong  winds  in  the  region.^ 
The  branches,  gnarled  and  twisted,  are  clad  with  numerous  lichens, 
chiefly  Usnea  barbata,  and  with  occasional  small  wisps  of  Spanish 
moss  {Tillandsia  usneoides),  which  evidently  maintains  but  a  precari- 
ous foothold  on  the  trees  of  this  wind-exposed  island. 

Altogether  the  aspect  of  the  groves  is  rather  weird  and  somber. 
Often  associated  with  the  oaks  are  small  trees  of  Myrica  cer  i fer  a  ^  Zan- 
ihoxyluni  clava-hercidis  and  Uex  vomitoria,  all  of  about  the  same  maxi- 
mum size  (G  meters  high  and  2  decimeters  in  diameter),  and  occasionally 
Juniperus  rircjiniana^  which  rarely  attains  a  height  of  9  meters  and  a 
diameter  of  3  decimeters.  Lianas  are  sparingly  represented  by  Sinilax 
bona-noxy  Vitis  aestivalis,  and  Rhus  radicans,  all  three  species  some- 
times attaining  considerable  size  and  climbing  to  the  tree  tops.  The  last 
is,  however,  usually  of  the  creeping  form,  with  the  main  stem  under- 
ground. The  herbaceous  members  of  this  association  are,  in  the 
smaller  groves,  chiefly  plants  characteristic  of  the  open  strand,  Chloris 


'AU  the  specimens  of  live  oak  seen  were  apparently  of  considerable  a^e.  Seed- 
lings were  few  or  none,  and  no  acorns  were  observed.  It  is  probable  that  instead 
of  iuc  easing,  the  oak  is  here  holding  its  ground  with  diflBculty.  -So  highly  are  the 
trees  valued  as  wind-breaks  by  the  inhabitants  that  none  are  felled,  all  faol  being 
brought  from  the  mainland.  The  rounded  shrubby  form  of  this  plant,  common 
elsewhere  on  the  coast,  was  not  observed  on  Ocracoke. 


.» .■ 
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petraeay  Phy salts  viscosay  Diodia  fereSy  etc.,  and  the  difference  in  soil 
and  light  is  not  sufficiently  great  to  cause  any  apparent  modification 
in  the  plants.  In  larger  groves,  where  the  light  is  more  diffused  and 
some  humus  collects,  Oplismenus  setarius  ^  covers  the  ground  with  its 
creeping  stems,  associated  with  such  normally  shade-loving  species 
as /S'anici/Za  sp.,  AspUniuvi  platyneuron  {A,  eberwides),  Unioln  laxa 
{U.  (jracUis),  Panicwn  Icixiflorum  and  two  mosses,  growing  on  the 
ground,  Bryum  argentewtn  and  Rhynchostegium  semUcUum. 

THICKET  FORMATION. 

Thickets  of  Ilex  vomitoriay  by  far  the  most  abundant  woody  plant 
of  Ocracoke  Island,  often  cover  the  low  dunes,  especially  near  the 
inner  side  of  the  island.  The  plants  are  here  usually  10  to  20  deci- 
meters high,  with  short,  rigid,  thorn-like  branches,  light-gray  bark, 
thick  evergreen  leaves  and  bright  scarlet  berries.  The  branches  are 
.often  shaggy  with  lichens,  notably  Ranwlina  montagnei.  Occasion- 
ally the  Ilex  gives  place  to  small,  dense  thickets  of  Myrica  carolineti- 
sis,  sometimes  4^  meters  high.  This  formation  corresponds  in  a 
measure  to  the  ''Maquis"  or  "Garrigues"  of  the  western  Mediter- 
ranean region.^  The  herbaceous  species  that  have  established  them- 
selves among  these  shrubs  are  chiefly  such  as  are  most  abundant  on 
the  beach  and  open  dunes.  Two  thin-leaved,  shade-loving  herbs  are 
occasional,  Pariefuria  debUis  with  weak,  much-branched  stems,  and 
Melothria  pendxday  with  twining  stems. 

SALT-MABSH   VEGETATION. 
CREEK-MARSH  FORMATION. 

Salt  mai*shes  fringe  all  the  small  creeks  and  ditches  that  intersect 
the  lower  part  of  the  island,  and  sometimes  cover  broader  tracts  imme- 
diately bordering  the  sound  with  a  growth  that  is  almost  everywhere 
dense  and  reed-like.  1  Vo  rather  sharply  defined  belts  are  distinguish- 
able along  the  larger  crecjks,  an  outer,  covered  chiefly  with  Spartifia 
sfi'irUi,  and  an  inner,  where  Juncus  roevierianus  predominates.  The 
latter  alone  occupies  the  small  creeks  and  ditches  which  are  farthest 
from  the  l)each. 

SPARTINA  STRICTA   ASSOCIATION. 

The  Spart  ina  prefera  the  edge  of  oi)en  water,  where  it  is  in  large 
pari  submerged  at  high  tide.  It  has  a  light,  yellow-green  color  dur- 
ing the  growing  season,  but  is  brown  and  discolored  much  of  the  year. 
The  stems  are  usually  about  0  decimeters  high.  Salicornia  herbacea^ 
often  hiiglit  re<l  and  conspicuous,  grows  rather  abundantly  with  the 

'  In  southom  Mississippi,  also,  I  found  this  sx>ecieH  }<rowingonly  in  the  shade  of 
QuercitH  rinjiu iaiia, 
^Compare  G^risebach,  Veg.  der  Erde,  vol.  I,  pp.  294,  32S,  etc. 
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grass.  ^     Distichlis  spicata  {D.  maritima)  usually  accompanies  this 
association,  but  is  not  of  primary  importance. 

JUNCUS  ROEMBRIANUS  ASSOCIATION. 

The  Juncus  roemerianus  association  occupies  much  more  ground 
than  that  of  Spartina,  and  comprises  a  much  larger  number  of  species. 
It  is  best  developed  on  land  that  is  merely  wet  a  great  part  of  the  time, 
and  covered  with,  at  most,  only  a  few  eentimeters  of  water  at  high 
tide.  The  Juncus  is  of  a  dark-green  color,  and  usually  reaches  a 
height  of  about  1  meter,  making  a  dense  growth  of  stiff,  sharp- 
pointed  stems  and  leaves.  Among  the  secondary  members  of  this 
association  certain  grass-like  plants  occur  locally  in  some  quantity. 
Notable  are  Chaetochloa  irriberbis  perennis,  with  weak,  slender  culms 
from  short,  knotted  rootstocks,  preferring  the  borders  of  the  marsh, 
and  Tijpha  latifoliay  usually  standing  in  water  of  some  depth.  Spar- 
tina patens  {S,  juncea)  is  occasional,  the  salt-marsh  form  being  smaller 
and  more  slender  than  that  which  grows  upon  the  sand  strand.  Pas- 
palum  clistichum  and  Distichlis  spicata  are  also  met  with  in  more  open 
places  among  the  Juncus. 

Compositae,  with  mostly  rather  succulent  leaves,  are  conspicuous, 
especially  near  the  margin  of  this  association.  Aster  tenuifoliits,  a 
slender  rush-like  perennial  species  whose  few  branches  terminate  in 
solitary,  rather  large  heads  with  showy  white  rays,  is  less  abundant 
than  the  related  Aster  sxibvlatuSy  a  much-branched,  often  rather  stout 
annual  with  numerous  inconspicuous  heads.  Solidago  sempervirens 
and  Baccharis  halimifolia  Sire  most  at  home  on  the  edge  of  the  Juncus 
growth.  Both  are  showy  plants,  the  latter  with  bright  white  pappus, 
the  former  with  a  golden-yejlow  panicle.  Borrichia  frutescens,  one  of 
the  most  characteristic  plants  of  the  strand,  prefers  comparatively 
open  spots  where  the  ground  is  merely  wet.  It  has  a  stout  stem, 
usually  3  to  G  decimeters  high,  thick  whitish  leaves,  and  yellow  sun- 
flower-like heads.  Iva  frutescens  is  the  most  abundant  composite  of 
the  marshes,  almost  always  associating  with  the  Juncus.  Two  climb- 
ing plants,  Galactia  volvhilis  {G,  pilosa)  Skud  Vincetoxicum  palustrey 
a  glabrous,  narrow-leaved  asclepiad,  occur  near  the  edges  of  the  marsh, 
twining  around  the  stems  of  the  rushes  and  other  plants.  Atriplex 
hastata  is  occasional  in  similar  situations.  Even  Ilex  vomitoria  some- 
times strays  into  the  marsh,  growing  among  the  Juncus  as  a  low 
straggling  shrub. 

Somewhat  different  is  the  assemblage  of  species  about  the  small 
pools  that  frequently  interrupt  the  growth  of  Juncus  roemerianiis. 

— m —  '       '  ■ 

'Likewise  in  southwestern  France,  Spartina  stricta  and  Salicomia  herbacea 
form  the  outermost  association  in  soil  that  is  submerged  at  high  tide.  (Conte- 
jean,  Geogr.  Bot.,  p.  56.)  According  to  Warming  (Lehrbuch,  p.  307)  Salicomia 
herbacea  grows  unmixed  with  other  species  as  the  outermost  embryophy tic  vegeta- 
tion on  the  eastern  shores  of  the  North  Sea.  Spartina  stricta  does  not  range  so 
far  north  in  Europe. 
19849 2 
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Their  borders  are  tha  favorit<y  habitat  of  a  characteristic  malvaceoiis 
plant,  Kosteletzkya  rirgimca,  which  has  rather  thin,  pul)e8cent  leaves 
and  large  rose-colored  flowers.  With  it  grow  a  species  of  Riimex, 
Ipomoea  sagittatUy  Solidago  sempervirens^  Cladium  effiisum  (a  stout 
sedge  with  sharply  sav/-edged  leaves),  Panicum  wal{en\  and,  very 
conspicuous  where  it  occurs,  Amlropogon  glomeratiLS  {A,  viacroiirus). 
In  the  shallow  water  of  these  i)ools  grows  Monniera  monniera  {Her- 
pestis  monniera  II.  H.  K.)  in  its  aquatic,  partially  submerged  form 
with  elongated  stems,  as  well  as  Ammannia  Tcoehnei^  Plucliea  cam- 
phorata,  and  a  specdes  of  Eleocharis. 

DUNE-MARSH   FORMATION. 

• 

A  low,  rather  scanty  vegetation  covers  limited  areas  of  wet  sand 
which  fringe  the  reed  marsh,  separating  it  from  the  dry  strand,  and 
also  occurs  here  and  there  in  depressions  among  the  dunes.  The 
most  characteristic  species  aiv  the  terrestrial  form  of  Monniera  man- 
niera  with  short  internodes,  and  Lippia  iiodiflora,  both  having  repent 
stems  rooting  at  frequent  intervals  and  leaves  usually  appressed  to 
the  ground.  In  the  castj  of  Lippia,  however,  the  leaves  are  sometimes 
nearly  vertical  in  strong  sunlight,  giving  the  i>lant  a  peculiar  api)ear- 
ance.  Each  of  these  species  sometimes  occupies  small  tracts  to  the 
exclusion  of  other  vegetation.  They  usually  grow  together,  however, 
and  in  association  with  Hydrocotyle  umheUata,  Ceniella  asiatica^  and 
Diodia  virgitiiana^  all  small  plants  with  creeping  or  prostrate  stems. 
Among  the  dunes  Lippia  and  Ilerpestis  sometimes  play  a  less  impor- 
tant part,  and  an  assemblage  of  six^cies,  some  of  which  are  not  nor- 
mally halophilous,  covers  the  ground.  Of  tliese  Jimcus  dichoiomu^y 
J.  scirpoides^  Scirpas aniericanius  {S.  jningens)^  TriglochinatriaUty  and 
Mikania  scandens  are  mon-*  at  home  in  saline  soils^  while  Ludwigia 
mivrocarpa^  L.  alaUt,  Cynortoniun  miireola  {Mifreola  pefiolata)^  and 
Dichroniena  rolorafa  (D.  leucocephida)  ai*e  chara(*ter  plants  of  the 
fresh-water  mai*shes  of  the  region.  Such  ccmimingling  is  ]K'rhaps  to 
\h}.  explained  by  the  fact  that  these  hollows  among  the  dunes  derive 
their  moisture  larg(»ly  from  the  rainfall,  whiU*,  on  the  other  hand, 
spray-laden  winds  contribute  a  (»ertain  amount  of  sailt  to  the  soil. 

■ 

TIOAL   FLAT   FORMATION. 

Tliis  is  an  ojxmi  formation,  occupying  the  margins  of  the  shallow 
lagoon  at  tlie  lower  en<l  \^^  tlu^  island,  which  is  under  water  at  flood 
ti(l(^  The  soil  is  a  mixtun*  of  silt  and  sand.  A  sparse  gi'owth  of 
Srsnrimn  tnarifiinum  {S.  jtrnfamlnnn),  Tissa  marina  {TA'pigonum 
saJinnm),  and  Sfirpus  aim  ricanus  forms  a  charact(M*istic  association. 
Paspdhnn  disfirhnm^  with  prostrate  culms,  sometinn's  *2  metei'S  lonf^, 
rooting  at  the  nodes,  as  well  as  scatt<M*ed  (M'cet  tufts  of  Fimlfrisfyli^ 
.spadicni,  were  tlie  only  other  spcM'ies  ol)S(»rv(Hl  in  this  fonnation. 
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PASTURE  AND  RIJDBRAI.  PLANTS. 

A  considerable  area  towards  the  lower  end  of  Ocracoke,  e8X)ecially 
in  and  near  the  village,  is  covered  with  a  fine  turf  composed  almost 
entirely  of  Capriola  dactylon,  closely  grazed  by  horses,  cattle,  and 
sheep.  Here  and  there  over  these  pastures  are  scattered  groups  of 
various  weeds,  notably  Cassia  occidentaliSy  Spordbolus  indicus,  and 
Sohinuin  carolinense,  as  well  as  a  species  of  Xanfhium,  Bidens  hipin- 
7mt(i,  Chenopodium  anthelminticum^  Ambrosia  artiraisiae folia,  Ver- 
hasvum  thapsusy  etc.,  all  of  which  have  undoubtedly  been  imported 
into  the  island  by  the  agency  of  man.  Occasionally,  strays  from  the 
indigenous  formations  are  met  mth  here.  Fleshy  fungi  are  sparingly 
represented. 

CULTTVATBD  PLANTS. 

As  far  as  was  ascertained,  the  only  plants  now  cultivated  upon  the 
island  are  fig  trees  {Ficus  carica),  which  are  planted  about  dwellings 
and  freely  mature  their  fruit  in  this  mild  climate.  Small  paper  mul- 
berry trees  {Broussojietia  papyrifera)  are  established  in  door  yards. 
According  to  a  statement  above  quoted,  peach  trees  and  potatoes  were 
formerly  grown.  Attempts  to  cultivate  garden  vegetables  are  usually 
terminated  by  inroads  of  the  sea  during  a  gale,  which  leave  the  soil 
strongly  impregnated  with  salt. 

EGOLOOIGAL  FOBMS  AND  ADAFTATIOHS  TO  ElfVIBONMEHT. 

In  considering  the  physical  environment  of  plants  upon  Ocracoke 
Island,  and  the  various  modifications  of  the  vegetative  organs  whereby 
they  are  adapted  to  their  medium,  it  is  evident  that  many  of  the  latter 
fall  readily  into  two  categories :  (1)  Adaptations  protecting  against  the 
mechanical  action  of  the  wind^  and  the  unstable  nature  of  the  soil; 
and  (2)  modifications  that  assist  the  plant  to  increase  or  conserve  its 
supply  of  water.  Sand-strand  and  salt-marsh  species  alike  require 
both  sorts  of  modifications,  although  the  latter  formation  is  less 
exposed  to  wind  and  the  shifting  of  its  substratum.  However,  not 
only  the  vegetation  upon  loose  sand,  but  that  which  covers  the  muddy 
bottom  of  the  salt  marshes,  must  accommodate  itself  to  a  more  or  less 
incoherent  and  mobile  soil.  To  the  first  category  are  to  be  referred 
most  of  the  noteworthy  life  forms  of  the  island,  i.  e.,  those  in  which 
the  epharmonic  peculiarities  of  structure  (such  as  are  due  to  the 
direct  action  of  the  physical  environment)  extend  to  the  entire  organ- 
ism. To  the  second  belong  chiefly  modifications  of  a  particular  organ, 
the  leaf. 


'The  exposed  position  of  the  island,  and  its  consequent  relative  poverty  in  large 
woody  growth,  renders  herbaceous  vegetation  here  more  than  usually  subject  to 
the  action  of  the  wind. 
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ADAPTATIONS  TO  THE  MECHANICAL  ACTION  OF  THE  WIND  AND 

THE  INSTABILrrr  OF  THE  SOIL. 

A  notable  characteristic  of  the  vegetation  is  the  i^re valence  of  low 
forms.  Tall  stems  (more  than  1  meter  high)  among  herbaceous  species 
which  are  not  grass-like,  are  ahnost  wanting.  Often  the  stems  creep 
above  or  below  the  surface  of  the  ground  •ind  root  at  intervals. 

Lipina  nodijiord^  Moiniiera  nionniera^  Capriola  dactylon,  and  Pas- 
palum  (lisfichum  have  stems  creeping  upon  the  surface.  These  may 
be  regarded  as  humble  representatives  of  the  Pes-caprae  form,  which 
is  so  characteristic  of  tropical  strands.^  Species  i)ossessing  creeping 
subterranean  stems,  from  which  arise  subaerial  leafy  and  flowering 
bi  v.T.'.  hes,  are  Panicum  aviarum  minus  and  Unidla  paiiicuUda,  as  well 
as  many  of  the  salt-marsh  plants,  notably  Juncnsroemerkanxis,  Tt/pha 
hdifolia^  and  Sp<trtina  stricta^  whose  strong,  creeping  rhizomes  form  a 
dense  so<l  in  the  loose  mud.  In  Uniolapaniculafa  the  rootstock  is  stout 
and  descends  obliquely  or  almost  vertically  deep  into  the  sand. 
Phrjsalis  riscosa  has  a  long,  slender,  branching  root,  which  ci'eeps 
horizontally  often  a  distance  of  a  meter  or  more  near  the  surface,  and 
originates  at  intervals  erect,  leafy  and  flowering  branches.  Teucrium 
nashii  possesses  thickish  stolons,  which  arise  in  the  axils  of  the  scale- 
like,  lowest  leaves.  ^ 

Other  species  growing  on  the  sands  have  prostrate  st-em  branches, 
which  do  not  root  after  leaving  the  main  axis.  These  may  be  long  and 
trailing,  as  in  the  woody  Ruhiis  trivialis,  or  short  and  radiating  in  ail 
dire<*tions  from  the  primary  axis  as  in  certain  annuals,  Diodia  teres,  fX 
idr(;i}U(m(i,  Molhigo  verticiUcda,  and  Euphorbia  polygon  if  alia  y  as  well 
as  th(^  biennial  Oenothera  hmyiifusa.  This  radiant  form,^  tis  we  may 
term  it,  is  not  so  abundant  and  characteristic  here  as  at  other  i>oint-8 
along  the  Atlantic  coast  of  the  United  States. 

Th(^  c(»spitose  form  is  apparently  not  well  adapte<l  to  ccmditions 
upon  Ocracoke,  for  it  is  well  developed  only  in  Muhlenberg  in  Jilijxfs. 

Th(»  slirubs  and  triH?s  of  the  island  show  the  effect  of  much  exposure 
to  high  wind  in  their  short  gnarled  branches  and  in  the  often  one- 
sided posit  i(m  of  their  crown  of  foliage,  the  last  peculiarity  lieing 
esju'cially  notici^abh*  in  tlie  live  oak.  Here,  however,  we  have  l-o  do 
ratluM*  with  tlu*  <lir(M*t.  me(?hanical  elTect  of  the  wind  than  with  a  pro- 
tectivr  modilicatioii. 

As  furthor  .idaptations  against  the  coast  winds,  whose  destructivo- 
iK'ss  to  tt'udcr  vegetation  must  be  gn»atly  increased  by  tlie  quantity 
of  sand  tlH\v  carry,  should  be  <Mted  the  gn»at  development  of  mechan- 
ical tissue  in  the  leavt»s  of  many  species — e.  g.,  l^nioht  jfanirulnfUy 
Juncus  r<n  nif  rianus,  Qurrcus  rirginiaiKt — and  tin*  sti*ong  thickening 
of  tlic  outer  cell  walls  of  the  epidermis,  to  which  is  <lu<'  the  hanl  jk)!- 

SchimpcM'.  Indo-Mal.  Strand-flora,  p.  7S. 

S(*hiiiiiMT  i  St rai.d- flora.  \).^\)  describes  this  form  as  occurring  in  the  VmI  Indian 
strand  vogctation. 
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ished  surface  exhibited  by  the  larger  grass-like  plants  aiid  by  the 
evergreen  leaves  of  Quercus  and  Ilex.  This  last  peculiarity  is,  how- 
ever, doubtless  primarily  induced  by  the  necessity  for  protection 
against  loss  of  water. 

ADAPTATIONS  FOB  PBOTECTING  THE  SUPPLY  OF  WATEB. 

Strand  plants  upon  Ocracoke  Island,  unlike  desert  plants,  are  not  to 
any  noteworthy  extent  equipped  with  special  apparatus  forcollecting  or 
for  storing  water,  if  we  except  the  development  of  water-storage  tissue 
in  several  of  the  salt-marsh  species.  The  obvious  reason  is  the  absence 
of  a  period  of  drought,  there  being  at  all  times  a  relatively  high  per- 
centage of  water  in  the  air  and  the  soil.  On  the  other  hand,  both 
maritime  and  desert  vegetations  are  characterized  by  certain  pecul- 
iarities of  structure,  especially  of  the  leaves,  which  are  usually 
denominated  xerophytic,  albeit  these  are  less  strikingly  developed  in 
strand  plants  than  in  those  which  inhabit  deserts.  Such  common 
points  of  resemblance  are,  as  is  well  known,  due  to  a  common  necessity 
for  protection  against  excessive  loss  of  water  by  transpiration  from 
the  leaves,  and  this  despite  the  abundant  supply  of  water  in  the 
environment  of  strand  plants. 

In  the  case  of  salt-marsh  vegetation  it  is  chiefly  the  presence  of  a  com- 
paratively high  percentage  of  sodium  chlorid  in  the  soil  water  which 
necessitates  a  xerophytic  structure.  Just  how  this  salt  reacts  upon 
the  life  processes  of  plants  and  what  the  precise  mode  is  by  which 
plants  protect  themselves  against  its  injurious  effects  are  much  mooted 
questions. ' 

>  Contejean  ( G^ogr.  hot. ,  pp.  71 ,  94)  holds  that  salt  is  harmful  to  most  plants;  that 
it  is  not  indispensable  even  to  strand  plants,  and  that  the  latter  are  confined  to  an 
otherwise  unfavorable  habitat  merely  by  their  inability  to  compete  in  the  struggle 
for  existence  witli  the  salt-shunning  8i)ecies  of  nonsaline  soils.  That  this  view  is 
only  partially  correct  is  suggested  by  the  known  tendency  of  halophilous  (salt- 
loving)  species  to  take  up  greater  quantities  of  sodium  chlorid,  even  when  grown 
in  nonsaline  soils,  than  do  plants  which  are  not  halophilous. 

Schimper  (Strand-floi'a,  pp.  25, 26)  attributes  to  the  accumulation  of  sodium  chlo- 
rid in  the  green  tissue  an  injurious  effect  upon  assimilation,  particularly  upon  the 
production  of  starch  and  sugar.  More  recently  (Pflanzengeogr.,  p.  100)  he  modi- 
fies this  view,  but  still  emphasizes  the  importance  of  a  chemical  action  of  the  salt 
upon  metabolism,  the  synthesis  of  proteids  being  the  process  chiefly  affected. 

In  order  to  reduce  this  deleterious  action  to  a  minimum,  the  accumulation  of 
sodium  chlorid  in  the  tissues  must  be  as  far  as  possible  retarded.  This  is  accom- 
plished, according  to  Schimper's  theory,  by  diminishing  root  osmosis  and  hence 
the  volume  of  the  ascending  column  of  water  holding  the  chlorid  in  solution, 
this  end  being  secured  by  means  of  certain  modifications  of  leaf  structure  that 
reduce  the  volume  of  transpired  water.  Besides  this  chemical  effect,  Schimper 
also  admits  a  direct  physical  influence  which  the  presence  of  common  salt  in  the 
soil  exerts  upon  the  process  of  osmosis.  As  Sachs  (Landw.  Versuchsst.  vol.  1,  p. 
223)  demonstrated  by  exi)eriment,  the  roots  of  ordinary  plants  take  up  with  diffi- 
culty water  which  holds  in  solution  sodium  chlorid  i  as  well  as  other  salts,  nota- 
bly calcium  solphate) ,  a  difficulty  that  of  course  increases  with  the  conoentration 
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Factors  in  the  physical  environment  of  sand-strand  vegetation 
whicli  tend  to  accelerate  transpiration  from  the  surface  of  the  plant, 
and  hence  contribute  to  the  necessity  for  xerophytic  structure,  are: 

1.  Exposure  without  shelter  to  the  almost  continual  and  often  vio- 
lent movement  of  air  currents,  which  keep  the  plant's  atmospheric 
envelope*  constantly  changing  and  prevent  it  from  approaching  a  con- 
dition of  saturation. 

2.  Intense  light,  both  direct  and  reflected  from  the  surface  of  the 
sand.  T-<iglit,  which  becomes  converted  into  heat  in  the  chlorophyll 
tissue,  increases  transpiration  ^  in  proportion  to  its  intensity.  Besides 
this  effect  of  light,  its  direct  and  harmful  action,  when  too  intense, 
upon  the  chlorophyll  is  to  be  guarded  against,  and  this  is  probably 
effected  by  some  of  the  modifications  which  also  serve  to  reduce 
transpiration.  But  in  the  present  st^te  of  our  knowledge  it  is  impos- 
sible to  discriminate  between  the  respective  mo<lifications  which 
protect  the  plant  against  these  two  effects  of  light. 

3.  (ireat  heat  during  a  great  part  of  the  year.  Much  more  intense 
than  the  atmospheric  heat  is  that  which  is  absorbed  by  and  reflecte<l 
from  the  superficial  layer  of  sand.^ 

It  is  probable,  however,  that  the  presence  of  a  high  pei*centage  of 
sodium  clilorid  in  the  substratum  is  at  least  as  effective  as  any  of 
these  causes  in  bringing  about  xerophytic  structure.     This  is  evident 


of  the  solution.  Whether  this  is  equally  true  of  halophilous  species  is  not 
established. 

L.  Diels  ( Jahrb.  Wiss.  Hot.  vol.  23,  p.  316)  doubts  that  osmosis  in  plants  of  saline 
soils  is  sufficiently  reduced  to  account  for  the  absence  of  accumulp.tions  of  salt  to 
an  injurious  extent  in  the  tissues.  He  found  that  salt-marsh  plants  when  trans- 
ferred to  distilled  water  showed  a  steady  loss  of  salt  from  day  to  day,  although  the 
impossibility  of  an  excretiou  of  the  sodium  chlorid  as  such  could  be  demonsti'ated. 
This  author  ^ives  a  number  of  analyses  of  halophilous  species  which  would  indi- 
cate that  in  plunts  of  that  character  the  cells  are  enabled  to  decompose  the 
accumulated  sodium  chlorid,  the  sodium  probably  unitini^  with  malic  acid,  while 
the  chlorin  possibly  combines  with  water  and  passes  off  through  the  roots  as 
hydro<'hloric  acid.  It  is  known  that  xerophytic  modifications  which  protect  the 
plant  a.i>:ainst  excessive  transpiration  at  the  same  time  cause  an  increased  evolu- 
tion ot  tree  acids  (notably  malic  acid)  in  the  green  tissue,  by  preventing  the 
ready  access  of  oxygen  and  otherwise  hindering  the  exchange  of  gases  between 
the  plant  and  the  atmosphere.  These  researches  of  Diels,  if  confirmed  for  halo- 
philous plants  generally,  will  prove  an  insuperable  objection  to  Schimper*8  theory 
that  such  plants  can  prevent  an  indefinite  accumulation  of  sodium  chlorid  in 
their  tissues  only  by  reducing  root  action  and  hence  transpiration.  If  we  accept 
Diels's  conclusions,  v/e  should  have  to  refer  the  xerophytic  structure  of  halophilons 
plants  largely  to  its  efficacy  in  preventing  a  free  ex(rhange  of  gases  between  plant 
and  atmosphere,  thus  rendering  imperfect  the  combustion  of  carbohydrates  in  the 
plant  tissues  and  occasioning  the  production  of  considerable  ciuantities of  organic 
acids,  which  serve  the  plant  by  decomposing  the  absorbed  so<lium  chlorid. 

'  Wiesner.  Untersuch.,  p.  500. 

-  Volkeiis  ( Fl.  ^^^gypt..  p.  11)  found  a  difference  of  from  2*2^  to  24^  O.  between  the 
temperatures  of  the  surface  soil  and  of  the  atmosphere  in  the  shade  near  Cairo,  in 
Egypt,  the  maximum  heat  of  the  sand  Xteing  55^  C. 
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when  we  examine  the  salt-marsh  vegetation.  MoHt  of  the  sitet^ies  of 
that  formation,  even  those  which  are  wholly  or  partially  submerged 
at  high  tide,  possess  snch  stmetui-e.  No  plants  of  the  North  Carolina 
BtmDtl  are  more  conspicuously  xerophytic  in  structure  than  SctUcornta 
lierbacea  and  Sparlina  slrk-ta.  That  such  structure  is  closely  related 
to  the  ability  to  take  up  NaCl  in  considerable  quantities  is  proved  by 
the  tM'X  that  certain  species  which  do  not  naturally  inhabit  saline 
soils,  but  which  possess  strongly  developeil  modiHoatlons  against 
exc«6sive  transpiration,  eau  absorb  that  salt  in  quantities  that  are 
fatal  to  plants  uot  so  constituted. ' 

(■'or  this  reason  species  belonging  respectively  to  the  sand  strand 
and  to  the  salt  marali  of  Ocracoke  Island  are  uot  distinguished  in  the 
followiiig^nunierationof  the  mean»  by  which  transpiration  is  reduced. 

1.  ReUbi.'tion  uf  the  tranepiring  enrface. 

(u)  LeaveaniiiiU:  Hex  vomiHDriu  (amallest-lHaved  at  onr  atMnnesof  Ilex),  Galac- 
tiii  (iJ'idi/iKtunnsnaUy  narrow-leaved  torax) ,Vtncetoxieum paliinlrr,  Tikmi  marliia 
(leaves  hemicyliudrical),  Moimiera  monniera,  Uppia  nodijforu  (leav™  iiuUbly 
smaller  than  iti  notitMline  soils),  Semivium  mariUmum,  etc.  Must  of  tbe  speuiea 
enumerated  hare  small  or  nonow  leaves  M  compared  with  the  nearest  relut«d 
inltuid  forma. 

(h)  LeHvea  scale-like,  tlieit  fnnotions  transferred  to  the  Bt«m,  which  in  buccu- 
lent;  stem  siiccnlents:  Ojmnliii  jM-t-iiyri'i,  Salivurnia  hfrbacea. 

(I')  Leavps  condaplicate  or  iavoliit«,  especially  in  dry,  aiumy  weather,  80  tliat 
only  the  dorsal  surface  ia  eipo^ed:  All  tbe  passes,  and  Cladiitm  effujiuiii,  Fim- 
briatyUK  KpniUivd,  and  other  sedK^a.  lu  the  grasses  this  characteristic  is  corre- 
lated with  the  poaition  of  the  stoniata,  which  lie  at  the  bottom  of  furrowa,  espe- 
cially on  the  niiBxpos*!  ventral  surface,  and  are  farther  protei'Ted  from  !iir  ciirrenta 
by  a  network  of  haira  which  line  the  walls.  In  Quercua  viryiaiarta  the  leaf  mar- 
gins fre<niently  liecome  more  or  less  revolute. 

(d)  Leaves  jierfectly  terete  and  iu  structure  little  differentiated  from  tlie  stem; 
Jiincua  riH'iiiifiiiiiHx. 

2.  Position  of  the  trannpiring  surface,  leaves  vertical  or  nearly  so;  Many  of  the 
gra-ssesanU  wedgea.  Typhii,  Juiicun  roemeriiiiiitK,  TeUjlochin  siriiita,  yovmg  leavea 
of  r«i''V(  Hpp.,  Lippiu  nodifiorn  (Bometimea),  Vineetoxicnm  paluslre  (leaves 
rellexc<l  i ,  the  CoiiiiHJsitae. 

:i.  Development  of  protective  mi)diHcation8  in  the  epidermis. 

(II)  Thickened  cuticle:  Many  B|>ecies,  notably  the  larger  grass-like  plants  and 
woiHly  a|iecies  with  evergreen  leaves,  A  ahining  upper  leaf  anrtace,  as  in  Ilex 
ii'iiiili'iiii.  may  l}e  of  nse  by  reflecting  some  of  the  incident  light  rays,  as  has  been 
8iiUKCBti><l  liy  Wiesiier. 

(/i|  Waxy  covering:  I'aiiicum  amarum.  Uniolii  patiicalala,  Eiiphorliia  poly- 
iliiiiifi'liit,  etc.  This  character  is  but  slightly  developed  in  the  vegetation  ot  Ocra-' 
coke  Island, 

ir)  Hairy  covering:  Oenothera  hiijnifuaii  and  T'l'ticriiim  tioxhii  (hairs  long, 
sitiiplei;  Qiieivim  rinjiniaiia  (stellate  hairs  on  the  dorsal  surface  only) :  KiiHlelelz- 
kifi  rirfiinicii  and  Crtttuii  tnuritimiis  (hairs  stellate,  scale  like);  Plii/saliK  n'ncowi 
(hairs  forked);  DoiTicliiiifriiteiceiiii  (young  leaves  very  densely  covered  with  short 
hairs,  giving  tlie  surface  a  glistening  appearance),  Inieresting  hairs  also  occor 
on  other  KjiecieB,  but  not  in  sudicient  numbers  to  serve  as  a  protective  covering 
(except  in  the  leaf  furrows  of  certain  Oramineae). 

'  Schiiiiper,  PItauzengeogr..  p.  09. 
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4.  Succulency. 

(a)  Stem  succulents:  Opuntia  pes-corvi^  Salicomia  herbacea. 

(5)  Leaf  succulents:  I'liccaspp,,  Tissa  marina^  Sesuvium  maritimum^  Euphor- 
bia polygonifoUa^  Vi licet oxicum  palustre.  Aster  subulatus^  A.flexuosua^  Solidago 
sempervireiift — mostly  salt-marsh  species.  Not  only  does  the  increase  in  thickness 
of  the  leaf  serve  directly  as  a  protection  against  excessive  loss  of  water,  but  the 
thickening  tissue  consists,  in  most  cases,  of  colorless,  water-storage  parenchyma, 
which  is  peculiarly  tenacious  of  its  water  supply. 

5.  Structure  of  the  chlorenchvma. 

Nearly  all  the  species,  of  both  sand  strand  and  salt  marsh,  are  characterized  by 
the  development  of  palisade,  a  compact  chlorophyll  tissue  with  cells  more  or  less 
elongated  at  a  right  angle  to  the  surface  and  occupying  the  exposed  face  or  faces— 
i.  e.,  the  ventral  face  in  bifacial  leaves,  both  faces  in  such  as  are  isolateral.  Such 
tissue  is  beUeved  to  have,  among  other  functions,  that  of  protecting  against  ex- 
cessive loss  of  water  the  remainder  of  the  leaf  (the  interior,  or  the  lower  face,  as 
the  case  may  be) ,  which  is  usually  occupied  by  less  compact  tissue. 

6.  Aromatic,  volatile  oil. 

An  oil  of  this  character  is  secreted  by  the  species  of  Myrica.  It  has  been  sug- 
gested, although  the  idea  needs  substantiation,  that  the  possession  of  such  oils 
affords  protection  against  excessive  loss  of  water  by  the  formation  about  the  plant 
of  an  envelope,  which  is  less  pv3rvious  to  heat  rays  than  is  ordinary  air.  At  any 
rate  this  is  a  frequent  attribute  of  plants  inhabiting  very  dry  regions.* 

Not  to  be  interpreted  as  affording  protection  against  excessive 
transpiration,  yet  perhaps  largely  due  to  the  influence  of  conditions 
that  nt'cessitate  such  protection,  is  the  development  of  short,  rigid, 
almost  thornlike  branches  {Ilex  vomitoria)  and  of  prickles  and  spines 
(Smilax,  Rubu.s  trivialis^  Opuntia,  Zanthoxylum,  leaf  apices  of  the 
species  of  Yucca).  Probably  the  depauperate  form  assumed  by  some 
of  the  woody  species  when  growing  on  the  beach  is  similarly  explicable.* 

Strong  thickening  of  the  under-ground  parts  for  storage  of  reserve 
food  materials  does  not  occur  in  many  species.  The  only  notable 
cases  detected  were  Smilaa:  hona-noa:  (rootstocks  with  tul)erous  thick- 
enings), Yurca  spp.  (rootstocks  large,  fleshy),  and  KoateletzkyU  vir- 
ginica  (root  stout,  woody,  vertical). 

AHATOMT. 

In  almost  all  cases  the  histological  structui'e  of  the  leaf  alone  is 
here  considen^d,  that  ])eing  the  organ  which  shows  most  plainly 
adaptations  to  certain  factors  of  the  environment,  notably  those 
wliich  affect  transpiration.  The  general  peculiarities  of  leaf  anatomy 
in  th(^  vegetation  of  tlie  sand  strand  and  of  the  salt  marsh,  re8i)ec- 
tivi^ly,  ar(^  fii*st  enunu^i'ated,  and  the  rescMnblances  and  differences  of 
plants  of  the  two  formation  classes  are  pointed  out.  Several  of  the 
moi-(^  important  sp(^ci(\s  of  each  category,  in  all  thirty-two,  are  then 

*  Hal)erlandt,  Pfianzenanat.,  p.  325.    Volkens,  Fl.  Mgypt,,  p.  46. 

"A  like  <leprossed  habit  is  characteiistic  of  shrubs  growing  al>ove  the  limit  of 
trees  in  high  latitudes  and  altitudes.  It  is  usually  attributed  to  oxxKMuro  to  strong, 
dry  winds,  which  is  probably  the  chief  factor  in  its  development  on  the  beaoh  of 
Ocracoke  Island. 
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taken  up  and  described  in  systematic  order.  Tables  showing  what 
are  believed  to  bo  the  characters  that  are  most  important  from  an 
ecological  point  of  view  have  been  prepared  for  the  two  groups  of 
species.  For  a  number  of  species  the  material  studied  was  not 
obtained  upon  Ocracoke  Island,  but  from  similar  situations  on  the 
coast  of  Virginia,  and  in  all  such  cases  the  source  of  the  specimens 
used  is  mentioned.  In  some  cases  comparisons  are  made  with  related 
species,  usually  from  other  formations,  in  order  to  make  clear  the 
differential  characters  of  the  strand  species. 

In  a  great  majority  of  the  sand  strand  plants  the  leaf  is  bifacial, 
the  two  species  of  Yucca  being  the  only  exceptions  noted.  In  some 
species  this  specialization  is  imperfect,  as  in  Oenothera  humifusa.  In 
other  cases  the  differentiation  of  the  two  sides  of  the  leaf  is  com- 
plete, as  in  Quercus  virginiana.  In  most  cases  the  leaf  is  thick  as 
compared  with  the  same  organ  in  related  nonmaritime  species.  Good 
examples  are  the  evergreen,  leathery  leaves  of  Quercus  virginiana 
and  Ilex  vomitoriay  as  well  as  the  leaves  of  the  two  grasses,  Uniola 
paniculata  and  Panicum  amarum.  A  strongly  thickened  cuticle  is 
an  almost  invariable  character,  and  this  is  conspicuously  wrinkled  in 
a  few  species.  The  lateral  walls  of  the  epidermis  cells  are  undulate 
in  four  species,  viz,  the  comparatively  thin-leaved  Chlaris  petraea^ 
Teucrium  7Uishii,  and  Physalis  viscosa,  and  the  thick-leaved  Ilex 
voru  itoria. 

Half  of  the  species  have  stomata  on  both  leaf  surfaces,  but  in  every 
such  case  they  are  especially  protected — in  the  grasses  by  being  sit- 
uated in  furrows;  in  the  species  of  Yucca  by  being  deeply  sunken, 
and  in  Physalis,  Oenothera,  and  Croton  by  a  covering  of  hairs.  In 
the  woody  species  they  are  always  on  the  dorsal  or  lower  surface  only, 
and  in  Quercus  virginiana  they  are  further  protected  by  a  hairy  cov- 
ering (as  also  in  the  herbaceous  Teucrium  nashii). 

Hairs  form  a  dense,  protective  covering  on  both  leaf  surfaces  of 
Oenothera,  Croton,  and  Physalis,  which  species  have  stomata  on  both 
surfaces:  only  on  the  dorsal  surface  in  Quercus  and  Teucrium,  agree- 
ing with  the  position  of  the  stomata  on  that  surface  only.  In  Quercus 
and  Croton  the  hairs  are  pluricellular  and  stellate;  in  Physalis  they 
are  irregularly  branched;  in  Oenothera  and  Teucrium  they  are  elon- 
gated, unbranched,  and  unicellular.  Teucrium  also  possesses  short, 
glandular,  capitate  hairs. 

The  clilorophyll  tissue  is  homogeneous  in  the  monocotyledons  of 
the  sand  strand,  while  in  the  dicotyledons  it  is  more  or  less  differen- 
tiated into  palisade  on  the  ventral  side  of  the  leaf  and  pneumatic 
tissue  on  the  dorsal  side.  The  palisade  is  mostly  quit(^  compact,  but 
never  of  more  than  3  and  usually  of  only  1  or  2  layers. 

Colorless  i)arenchyma,  which  probably  performs  the  function  of 
water-storage  tissue,  occurs  in  considerable  quantity  only  in  the 
grasses  and  the  species  of  Yucca. 
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Stereome  occurs  subepidermally  (especially  in  the  leaf  margins)  in 
the  Gramineae  only.  In  most  of  the  species  of  the  sand  strand,  how- 
ever, it  is  found  as  a  support  to  the  mestome  bundles.  These  are 
furthermore  reinforced  by  h3-podermal  coUenchyma  or  coUenchymatic 
tissue  in  most  of  the  dicotyledonous  species,  this  tissue  probably  send- 
ing as  a  protection  against  loss  of  water  by  evajwration  from  the 
vessels. 

The  sand-strand  grasses  deserve  further  mention  with  reference  to 
theii*  leaf  structure.  It  belongs  to  a  type  of  which  CJiIoris  ^wiraea 
exhibits  one  extreme  and  Muhlenhergia  filipes  the  other — the  tyj^e 
exhibited  by  most  grasses  of  deserts  and  steppes.  The  salt  marsh 
Sjxtrfina  strickt  exhibits  a  wholly  similar  arrangement  of  tissues. 

The  margins  are  more  or  less  conduplicate  or  involut-e  when  the 
supply  of  water  is  small,  becoming  flat  when  moisture  is  plentiful, 
except  in  the  leaf  of  MuMenhergia  fiUpeSy  which  is  conduplicate,  with- 
out power  to  unfold,  and  appears  as  if  terete.  The  result  of  this 
adaptation  is  that  in  dry,  sunny  weather  only  the  dorsal  leaf  surface 
is  directly  exi)osed  to  the  air  and  light.  In  Panicinn  omanwi  and 
Chloris  petraea  the  movement  is  effected  by  true  bulliform  cells,  while 
in  the  other  grasses  (except,  of  course,  Muhlenbergia)  the  function  is 
probably  performed  by  certain  large  but  otherwise  undifferentiated 
cells  of  the  epidermis,  which  may  be  regai*ded  as  undeveloped  bulli- 
form cells. 

The  stomata  lie  near  the  bottom  of  deep  longitudinal  furrows  and 
usually  occur  more  abundantly  on  the  protected  ventral  surface  of  the 
leaf,  but  in  Chloris  peiraea  only  on  the  dorsal  surface.  The  walls  of 
these  furrows,  in  Muhlenbergia,  Uniola,  and  Sixirtina patenSy  are  lined 
with  unicellular,  simple,  prickle-like  haire,  which  doubtless  hinder  the 
escape  of  moist  air. 

Subepidermal  groups  of  stereome  occur  in  the  leaves  of  all  the 
grasses  and  in  the  margins  of  all  except  the  Muhlenbergia.  In  this 
great  development  of  strengthening  tissue  we  have  in  all  probability  a 
protection  against  the  mechanical  effects  of  the  wind,  to  which  strand 
gi*asses  are  much  exix)sed. 

The  chlorophyll  tissue  is  in  every  case  radially  arrange<l  in  single 
layers  around  or  at  each  side  of  each  mestome  bundle.  In  most  eases 
the  adjacent  cells  of  tlu^  parenchyma  sheath  also  contain  chlorophyll. 

Kach  mestouK^  bundh*  is  surrounded  by  a  mestome  sheath  in  all  the 
spcM'ies  ex<*<»pt  l^nuila  and  Muhletihergid^  and  this  by  a  large-celled 
parenchyma  sheath.  The  parenchyma  sheath  witliout  the  mestome 
slu'ath  occurs  in  Muhh  nhvrgUi, 

Among  the  si)eci(»s  of  the  salt  nmrsh  which  were  examined,  the 
isolatcral  type  of  leaf  prevails,  Kosfthfzkf/n  rinjinica  and  Lippia 
notJijUu'd  being  th(»  only  excei)tions,  and  in  these  the  leaves  ai*e  but 
impcrf(M*tly  bifacial.  In  Juiirus  rm  fitcridnus  the  leaf  is  terete. 
Thick  leaves  are  also  the  rule  in  this  formation  class,  although  less 
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strikingly  so  than  in  the  sand  strand,  because  of  the  lack  of  large 
woody  plants;  and  the  thickened  leaf  is  usually  of  a  soft,  succulent 
character  rather  than  leather3^  A  majority  of  the  species  show  a 
conspicuously  thickened  cuticle,  which  is  strongly  wrinkled  in  7  out 
of  15  of  them  and  granular  or  warty  in  3  more. 

Corresponding  to  the  isolateral  structure  of  most  of  the  leaves  we 
find  stomata  on  both  surfaces  in  12  species;  on  the  whole  circumfer- 
ence of  the  terete  leaf  of  Juncus  roemerianus;  confined  to  the  ventral 
or  upper  surface  only  in  Spariina  stricta  and  Borrichia  frutescens. 
In  4  species  the  guard  cells  are  slightly  prominent,  in  7  level  with  the 
epidermis,  in  3  slightly  sunken,  in  1  {Spariina  stricta)  situated  near 
the  bottom  of  deep  furrows.  Hairs  occur  in  but  5  species.  In  Bor- 
richia alone  they  form  a  dense  covering,  nearly  every  epidermal  cell 
appearing  to  have  developed  a  pluricellular,  thin-walled  hair  by 
tangential  division.  It  is  evident  that  we  have  in  this  case  an  admi- 
rable protection  against  excessive  transpiration. 

Stereome  occurs  in  notable  quantity  only  in  the  leaves  of  Spariina 
stricta  and  Juncus  roemerianus.  In  both  it  is  subepidermal  as  well 
as  about  the  mestome  bundles.  Juncus  roemerianus  is  especially 
noteworthy  for  the  strong  development  of  both  peripheral  and  axial 
stereome  groups.  Hypodermal  collenchyma,  or  e<)llenchyma-like 
tissue,  occurs  opposite  the  veins  in  two- thirds  of  the  species  examined. 

The  chlorenchyma  is  homogeneous  in  all  but  2  species,  and  in  1  of 
these,  Lippia  nodifloray  the  differentiation  is  slight.  In  nearly  all 
the  species  it  consists  of  compact  palisade,  interrupted  in  several 
cases  by  ducts  or  lacunes.  In  the  leaves  of  most  of  the  species  there 
are  only  2  layers  on  each  side  of  the  isolateral  leaf,  but  in  Juncus 
roemerianus  the  bands  of  well-developed  palisade  are  5  or  G  layers 
thick.  In  several  of  the  Compositae,  all  decidedly  halophilous  species, 
the  ends  of  the  palisade  layers  where  they  abut  upon  the  midvein 
converge  toward  the  vein  and  appear  as  if  radiating  from  it.  This 
was  observed  in  Iva  fruiescens,  Baccharis  halimifolia^  and  Aster 
tenuifolius,  and  may  occur  in  other  species.  The  significance  of  this 
arrangement  is  not  known.  It  is  cited  by  Warming  ^  as  a  halophytic 
character.  Spariina  stricta  agrees  in  the  arrangement  of  its  chlo- 
rophyll tissue,  as  in  other  respects,  with  the  sand-strand  grasses. 

Colorless  parenchyma,  which  probably  serves  for  the  storage  of 
water,  is  present  in  greater  or  less  quantity  in  8  species,  occupying 
the  greater  part  of  the  interior  of  the  leaf  in  4,  while  occurring  only 
abput  the  veins  in  tlie  others.  In  Borrichia,  which  is  one  of  the  most 
xerophytic  in  structure  of  all  the  salt-marsh  species,  this  tissue  is 
best  developed.     It  is  also  well  exemplified  in  Tissa  marina. 

In  the  3  salt-marsh  inhabiting  monocotyledons  examined — Triglo- 
chin  striata,  Spariina  stricta,  and  Jwncus  roemerianus — each  mes- 

» Halofyt-Studier.  p.  250. 
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tome  bundle  is  provided  with  a  well-marked  mestome  sheath  and, 
outside  that,  a  parenchyma  sheath. 

When  we  compare  tlie  species  belonging  to  the  two  formation 
classes,  sand-strand  and  salt-marsh,  we  find  that  a  majority  of  both 
have  8(»veral  charactera  in  common,  all  of  which  are  distinctly  xei'o- 
phytic^  and  are  usually  interpreted  as  protecting  the  leaf  against 
excessive  transpiration  as  well  as  the  effects  of  too  intense  liglit. 
These  are:  Thickened  leaves,  thickened  cuticle,  and  development  of 
tlie  chlorophyll  tissue  as  compact  palisade  on  the  most  exposed  sur- 
face or  surfaces. 

^lorc*  numerous,  however,  are  tlie  differential  charaet»ers.  •  The 
leaves  of  the  sand-strand  species  are  usually  bifacial,  with  stomata 
only  on  the  dorsal  surface  or,  if  on  both  surfaces,  protected  by  a  hairy 
covering  or  lying  in  deep  furrows;  and  the  palisiide  is  situated  on 
the  mori^  t»x  posed  upper  or  ventral  side  of  the  leaf.  The  salt-marsh 
speci(»s,  on  the  other  hand,  have  mostly  isolateral  leaves,  vertical  or 
nearly  v(M*ti(tal  in  position,  with  stomata  and  palisade  on  l)oth  sur- 
faces, and  (with  one  exception)  lacking  the  dense  hairy  covering. 
Conformably,  the  most  common  grass  of  the  salt  marsh,  Spartina 
sfrirfd,  otherwise  so  similar  in  leaf  structure  to  the  dune  fonn  of 
S.  paie)fs^  has  no  hairs  lining  its  stomatal  furrow^s.  The  cuticle  is 
wrinkl(»d  or  warty  in  many  more  salt-marsh  than  sand-strand  si)eoio8. 
Water-st()i*age  parenchyma,  which  is  notably  developed  in  the  sand- 
strand  vegetation  only  in  the  monocotyledons,  is  present  in  a  majority 
of  tlu^  sall-niarsh  plants  of  the  most  diverse  relationship. 

(Corresponding  to  their  growth  in  usually  open  formation,  and  eon- 
sequent  ly  greater  (»xposur(»  to  the  wind,  the  sand-sti'and  plants  show 
a  much  strongtM-  d<*velopm<»nt  of  stenH)me  than  do  the  salt-niarah 
s])ecies.  On  the  other  hand,  the  latter  aii»  better  provided  with  hy|K>- 
dermal  collenchyma,  or  collenchymatic  tissue,  opposite  the  veins;  but 
this  may  Ik*  more  important  as  a  i)rotection  against  loss  of  water 
than  as  a  mechanical  stn»ngthening  tissue. 

It  should  be  emphasized  that  not  only  the  peculiarities  common  to 
plants  of  th(*  two  formation  classes,  but  likewise  most  of  their  resi^eo- 
tive  ditTt'rential  <']uiractei*s,  aiv  really  of  a  xerofihytic  nature.*  In 
some  cases,  however,  a  <lifferent  means  has  been  employed  by  sand- 
strand  spocies  on  tin'  onti  hand  and  by  salt-nuirsh  species  on  the 
other  to  s(M'un'  the  same  end — pi'otection  against  excessive  transpi- 
ration and  the  harmful  a(»tion  of  too  intensi*  light. 


'  In  liis  most  recont  paper  on  the  Hubject.  Warming  ( Hnlof y t-Studier,  p.  335) 
writes:  "It  is  n«»t  possible,  from  the  investigations  here  descrilKil.  to  draw  any 
clear  distinction  ht'tween  char:icterB  which  are  truly  xerophytic  and  such  a  tare 
trnly  linlo]»hytic,  if  any  really  exist."  Schimper  (Pflanzengeogr..  p.  IMI)  also  holda 
that  lialopliytes  can  not  be  distingnishtKl  as  a  class  from  xerophytes,  since  the 
jirincipal  object  of  the  i>eculiaritie8  of  structure  ot)servable  in  plants  growing  in 
saline  soil,  however  moist,  is  the  reduction  of  transpiration,  just  as  it  is  in  plants 
surrounded  by  a  physically  very  dry  soil  and  atmosphere. 
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SPECIES  OF  THE  SAND  STBAND. 

Panicum  am  arum  Ell.^ 

Leaf  bifacial,  strongly  involute  when  dry,  midrib  not  prominent  on 
the  dorsal  surface  and  not  much  so  on  the  ventral  surface,  shallow 
furrows  (deepest  each  side  of  the  midrib),  with  broad  and  rounded 
intervening  ridges  on  the  ventral  surface,  corresponding  to  veiy 
slight  depressions  on  the  dorsal  surface. 

Epidermis :  Ventral,  similar  to  the  dorsal,  but  with  thinner  outer 
cell  walls;  stomata  at  each  side  of  the  group  of  3  thick- walled  bulli- 
form  cells  at  the  bottom  of  each  furrow;  hairs  none.  Dorsal  with  very 
thick,  porous  outer  cell  walls,  1  or  sometimes  2  short  cells  alternating 
with  long  ones,  except  in  the  rows  containing  stomata;  stomata  lying 
in  the  shallow  furrows,  with  walls  of  the  guard  cells  much  thickened; 
hairs  none. 

Svbepidermol  stereome  in  large  groups  above  and  below  the  midrib, 
that  above  separated  from  the  hadrome  by  several  layers  of  thickish- 
walled,  colorless  parenchyma;  smaller  groups  above  and  below  the 
other  nerves;  strongly  developed  in  the  margins. 

CJilarophyU  tissue  (palisade)  arranged  radially  in  a  single  layer 
about  each  mestome  bundle,  almost  completely  encircling  the  smaller 
nerves,  interrupted  above  and  below  the  larger  ones,  each  2  neighbor- 
ing rows  of  palisade  separated  by  a  single  layer  of  colorless  paren- 
chyma; chlorophyll  likewise  occurring  in  the  cells  of  the  parenchyma 
sheath  which  adjoin  the  palisade. 

Mestoine  bundles  surrounded  each  by  a  mestome  sheath  which,  in 
the  larger  veins,  has  all,  or  nearly  all,  of  its  cells  with  walls  (especially 
the  inner)  strongly  thickened;  mestome  sheath  in  turn  surrounded 
by  H  large  celled  parenchyma  sheath ;  mestome  parenchyma  in  a  single 
layer  of  thick-walled  cells  separating  the  hadrome  from  the  leptome. 

MUHLENBERGIA   FILIPES  M.    A.    Curtis.^ 

Ijeaf  (fig.  1)  conduplicate  without  power  to  unfold,  appearing  as  if 
terete,  slightly  asymmetrical,  margins  almost  meeting  above  the  mid- 
nerve,  and  hence  only  the  dorsal  surface  exposed.  From  the  slight 
opening  between  the  margins  to  the  midrib  extends  a  narrow  fissure, 
with  lateral  furrows  between  the  larger  nerves  reaching  more  than 
halfway  to  the  dorsal  surface  of  the  leaf.  The  ridges  above  the 
mestome  bundles  between  these  furrows  are  broad  and  rounded  at 
apex,  except  that  of  the  midnerve,  which  is  narrowed  outward  (hence 
conical  in  cross  section).     On  the  dorsal  (outer)  surface  are  narrow. 


>The  typical  form  of  this  species  was  not  observed  upon  Ocracoke  Island,  but 
the  leaf  of  var.  ininus  Vasey  &  Scribner,  which  was  collected  there,  corresponds 
in  every  detail  to  that  of  the  type. 

-Compare  Volkens's  figure  and  description  of  Aristida  ciliata  (Fl.  JEgypt,  pp. 
49,  ir)0,  /.  ff!,ff.  4  to  7), 
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Blit-lik<.>  fwrrowH  between  each  2  nerves  (hence  2  to  every  ventral 
furrow),  opening  into  wider  air  Bpaces  with  Btomata  at  each  side  of 
the  bottom.  Stomata  also  oc- 
cur near  the  bottom  of  the  ven- 
tral furrows,  but  are  there  less 
numerous. 
Epidermis:  Ventral  {fig.  3) 
*#*  .^^  ^%         with  cell  walls  thinner  than  OQ 

^^/■i_  i**^®,       the  dorsal  surface,  many  of  the 

cells  extended  into  straight  or 
g.^    _  !^^^^    curved,  spreading,  unicellular 

^■^«  ^*'*^^        hairs  which  line  the  main  cav- 

ity and  lateral  furrows  with 
a  dense  crosH  work,  and  are 
larger,  thinner-walled,  and 
more  slender  than  those  which 
occur  on  the  dorsal  surface; 
builiform  ceils  none.  Dorsal 
(fig.  3)  with  smaller  cells,  the 
outer  wall  and  cuticle  so 
greatly  thickened  as  nearly  to 
equal  tlie  i-ell  lumen,  the  areas  lying  aljove  flie  subepidermal  strands 
of  stereome  having  single  rows  of  short  cells  which  alternate  with 
several  n)ws  iif  long  ones;  many  of  the  epidermal  cells  extended  into 
short,  stout,  puintod,  tliiek-walled,  unicellular,  appressed,  prickle- 
like hairs,  which  line  the  furrows. 

SuhfpideriDal    utereoiui':    None    on    the 
ventral  side  of  ilic  leaf  and  in  the  margin; 
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1   the   form   of   llatteniMl   rmpiHirting  strands' 
bundles,  passing  gradually   into   the    often 
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thick -wftlled,  colorless  parenchyma  which  separates  it  from  the  mes- 
toine  sheath, 

Chlorenckyma  (fig.  4)  consisting  of  small,  branched  cells  with  small 
intercellular  spaces  in  a  single  layer  radially  arranged  abont  each 
mestome  bundle,  lying  only  at  the  stden 
of  the  lai^r  bundles,  bat  extending 
in  horseshoe  form  around  the  ventral 
(hadrome)  portion  of  the  smaller  ones. 
Parenchyma  sheath  of  the  mestome 
bundles,  where  adjoining  chloren* 
chyraa,  also  containiiig  chlorophyll. 
,  Colorless  pareTtchyma  (fig.  4)  occu- 
pying the  larger  ventral  ridges  (over 
the  larger  mestome  btindles),  and  in  2 
or  Srows  of  cells  between  each  2  nerves, 
extending  from  the  ventral  to  the  dor- 
sal furrows.  Also  in  1  or  2  rows  sepa- 
rating the  chlorenchyma  from  the  pa- 
renchyma sheath  of  the  smaller  bun- 


X^^. 
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Fio.  1,—liuMeHbtigui  ^ip«*— portioQ  of 
meatome  bacdle.  Tranavetve  section 
of  blado,  allowing:  a  part  o[  tbe  leptome 
(Lept,).  th«  pBrBDchyma  sheath  (P), 
tlia  obloreDchyms  (MeB.)..HDd  the  col- 
orless parenchyma  <Pa.)  betweea  the 
meatome  bundlea.    Scale  ADO. 


Meskmie  bundles  (fig.  4)  with  a  large- 
celled  parenchyma  sheath;  mestome 
sheath  none,  but  mestome  parenchyma 
with  cell  walls  (especially  the  inner)  much  thickened,  surrounding  the 
larger  nerves,  simulating  a  mestome  sheath;  many  of  the  companion 
cells  in  the  leptome  very  thick- walled.' 

'  The  two  Hpeciea  of  Mahlenbergia  most  nearly  allied  to  M.  fitijteji  are  M.  capii- 
lariH  (Michi.)  Kunth  and  M.  trichopoden  (Ell.)  Chapm.  Chapmnn  regards  Jf, 
filipea  as  It  variety  of  M,  capillaris,  bnt  tbe  striking  histological  differences,  together 
with  g:oo<l  morphological  chaiactera,  show  that  in  M.  filipes  we  have  a  perfectly 
valid  species. 

A  comparison  of  the  leaf  anatomy  of  thetbree  forms  gives  some  very  Interesting 
resntts; 

(a)  3f.c<ipi7(am  is  a  plant  of  dry  sandy  or  rocky  (enget^enons)  soils,  but  the  leaf 
showsonlyfeebly  the  strong  lerophytioBtnictnre  of  jl/._^ipe«.  Material  from  Great 
Falls,  Md.,  WHHstudied.  Leaf  thinner  than  inM.  Jilipes,  condnpHcate  when  dry,  bnt 
flat  when  well  supplied  with  water.  Ventral  face  not  furrowed,  furrows  on  the 
dorsal  face  extending  nearly  halfway  throngh  tbe  leaf,  wltb  btomata  at  bottom. 

Epidi-miix  much  as  in  M.  filipes,  but  with  buIUform  cells  between  each  ^  nerves; 
hairs  much  fewer  than  in  filipes,  all  short,  thick-walled,  pointed,  and  prickle-like, 
occurring  on  the  ventral  face  only  above  the  nerves,  on  the  dorsal  face  lining  the 
stomata-liearing  furrows  and  there  thicker- walled,  with  hardly  i>erceptible  lumen. 

SulH-pidermal  alereotne  in  flattened  supporting  strands  above  and  be'.ow  ihe 
mestome  bundles,  from  which  they  are  separated  by  thickish- walled,  colorless 
parenchyma;  and  also  in  the  leaf  margins. 

Chlorenchymii  as  mfilipei.  but  entirely  surronnding  the  smulier  bundles,  inter- 
mpted  by  colorless  parenchyma  above  and  below  the  larger  ones.  Also  niach 
chlorophyll  in  the  cells  of  the  parenchyma  sheath  which  adjoin  the  chlorencbyiuB. 

MeKtome  bundles  with  no  true  mestome  sheath,  but  moatlysarrounded  by  a  sin- 
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Spartina  patens  (Ait.)  Muhl.' 
I^eaf  involute  when  dry,  deeply  fun-owed  between  the  iienes  on 
thii  ventral  face,  high,  broad,  rounded  ridges  separatinj?  the  larger 

gle  row  of  mestonie  parenchyma  with  cell  waits  thioner  tfaan  in  JUij)en  ani  evovlj 
thickeoed:  mestomsparencbynia  also  ina  siogle  layer  between  hadrome  and  lep- 
tome,  and,  with  a  few  of  the  companion  cells  of  tbe  leptotue,  isolated  or  in  gtonpe 
of  2  or  ;i,  very  thick-walled, 

(b)  JUiihli'iibergia  triehopodea  is  a  plant  of  low,  often  moist,  pine  barrenH  in  the 
Gnlf  strip  of  the  Anetroriparian  area.  The  example  here  described  waa  collected 
in  Mississippi.  It  is  in  several  histological  characters  intermediate  between  capil- 
laris  a,iiifilipeg,  sltboagh  morphologically  the  most  distinct  of  the  '4  species. 

Leaf  condaplicate  when  dry,  nearly  flat  when  supplied  with  abnndant  moisture. 
Ventral  surface  with  only  the  3  or  3  nervea  nearest  each  margin  prominent  and 
separated  by  deep  farrows,  the  others,  iaclnding  tbe  midnerre,  barely  projecting. 
DorsBl  surface  with  narrow  and  rather  deep  furrows  between  the  nerves. 

Eputermis:  Ventral  with  single  rowsof  short  cells  alternating  with  several  rows 
of  long  ones;  hairs,  chiefly  in  the  fnrrows,  shorter,  stouter,  and  thicke-.'-walled  than 
ia  filipea;  bulliform  cells  mnch  as  in  capillarig.  rather  thick-walled.  Dorsal  with 
ratberthJck-walledcells(]e6SB0thaninjTItpe8),single,  quadrangular  (from  above),. 
short  ones  alternating  with  longer  ones;  hairs  short,  stout,  thick  waited,  prickle  like. 

Subepideriiiitl  stereonie  rather  more  strongly  developed  than  in  cnpiUarit  and 
filipen,  in  ,flatt«ned  anpporta  above  and  below  the  mestome  bundles  (hence  at 
summit  of  the  ventral  ndges),  strongest  on  the  dorsal  side,  where  it  interrupts 
the  parenchyma  sheath  of  the  larger  nerves;  also  In  the  margins. 

CliloivHchipna  with  cells  as  in  JUipex,  radially  arranged  in  single  layers  about 
the  bundles,  entirely  encircling  the  smaller  ones,  in  the  larger  ones  perpendicular 
to  the  leaf  Hurface  and  extending  to  the  atereome  at  the  aummits  of  the  ventral 
ridges  (as  in  fipariiua  stricta  and  Unioln  panictilata);  parenchyma  sheath  and 
the  large  parenchyma  cells  above  the  mestome  bundles  also  containing  chlorophyll 
where  they  adjoin  the  smaller-celled  chlorenchyma. 

ColiirU-xs  jiareiichymn  (rather  thick-walled)  filling  the  iitt«rior  of  the  ridges,  and 
in  a  single  row  of  large  cells  between  each  3  nerves,  separating  their  respective 
bands  of  chlorenchyma. 

Mexfuiiu- bttiidlen  vitiiont  a  true  mestome  sheath,  bnt  the  larger  ones  surrounded 
by  a  layer  of  mestome  parenchyma  which  is  mnch  thicker- walled  than  in  tha  3 
related  species;  around  the  smaller  bundles  the  mestome  parenchyma  thinner- 
walled  and  interrupted  by  2  large  vessels  of  tbe  hadrome;  mestome  parenchyma 
also  in  1  layer  between  hadrome  and  leptouip,  as  in  the  other  3  species. 


'  ('oin]wre  the  figure  of  S, 
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furrows,  which  are  2-cleft  at  bottom  by  the  low  ridges  of  the  smaller 
nerves. 

Epidermis:  Ventral  with  cells  much  smaller  and  thinner-walled 
than  on  the  dorsal  surface;  stomata  on  each  side  of  the  bottom  of 
the  furrows,  somewhat  prominent;  many  of  the  epidermal  cells 
extended  into  short,  rather  thin-walled,  erect,  unicellular  papillae 
with  broad,  rounded  or  truncate  summits,  and,  especially  at  the 
summit  of  the  ridges,  into  longer,  sharp-pointed,  thick-walled,  erect, 
prickle-like  hairs;  typical  buUiform  cells  none,  but  at  the  bottom  of 
each  furrow  a  group  of  usually  3  large  epidermis  cells,  which  are 
probably  functionally  homologous.  Dorsal  with  thick,  porous  walls, 
which,  in  the  rows  containing  stomata,  are  unevenly  thickened  so  as 
to  appear  wavy,  1  or  more  often  2  short  cells  alternating  with  the 
longer  ones;  cuticle  thick;  stomata  in  very  shallow  furrows;  hairs 
and  papillae  none. 

Siibepideinfnal  stereome  not  as  strongly  developed  as  in  most  of  the 
strand  grasses,  in  small  groups  on  the  dorsal  side  of  each  nerve;  in 
flattened  supporting  strands  at  the  summit  of  each  ventral  rib  and 
extending  some  distance  down  its  sides;  and  in  comparatively  small 
strands  in  the  leaf  margins. 

Chlorophyll  chiefly  in  the  parenchyma  sheath  of  the  mestome  bun- 
dles, with  a  "bridge"  of  small-celled  chlorenchyma  connecting  each 
two  neighboring  sheaths;  palisade  none. 

Colorless  parenchyma  filling  the  ventral  ribs  above  the  mestome 
bundles  where  it  interrupts  the  parenchyma  sheath,  a  few  cells  also 
interrupting  the  parenchyma  sheath  on  the  dorsal  side. 

Mestome  bundles  surrounded  by  a  mestome  sheath  whose  walls 
(especially  the  inner)  are  much  thickened  only  on  the  leptome  side 
of  the  larger  nerves;  parenchyma  sheath  (enveloping  the  mestome 
sheath)  containing  chlorophyll,  continuous  about  the  smaller  nerves, 
interrupted  by  colorless  parenchyma  above  and  below  the  larger  ones; 
mestome  parenchyma  (thick- walled)  in  a  single  layer  between  the  lep- 
tome and  the  hadrome  of  the  larger  bundles. 

Spartixa  stricta  (Ait.)  Roth.^ 

Leaf  conduplicato  when  dry,  not  furrowed  on  the  dorsal  surface, 
deeply  furrowed  on  the  ventral  side,  the  furrows  acute,  the  inter- 
vening ridges  broad  and  truncate  at  summit. 

Epidermis:  Ventral  with  cells  narrower  and  not  so  high  as  on 
the  dorsal  surface,  the  walls  as  in  S.  patens^  except  that  the  outer 
wall  of  each  cell  is  covered  with  silicilied  papillae;  stomata  on  each 
side  of  the  bottom  of  the  furrows;  hairs  none;  typical  bulliform  cells 
none,  but  1  to  3  epidermal  cells  at  bottom  of  each  ventral  furrow 
somewhat  larger  than  the  others  and  probably  functioning  as  bulli- 


'  Although  this  species  belon^cs  to  the  salt  marsh,  it  is  described  here  for  the 
sake  of  convenient  comparison  with  the  oth<  r  Gramineae.    Compare  Duval- Jouve, 
Histotaxie,  pL  IS,  fig,  5,    The  Ocracoke  plant  is  nearly  of  the  typical  form. 
19849 3 
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form  cells.  Doiiitil  jib  in  .S.  pii/cns,  the  short  cellH  usually  single, 
Iiere  aii'l  llici-e  ronnilcf],  with  stntugly  thickf'n«*d  walls,  nliiiost  form- 
in;;  IKipilhi':  slornala  niino:  hairs  none. 

IJi/jvkIi  riii'.d  riilni-hsK  ixirfiii-liijnw  in  a  single  layer  l)en('»lU  tlie 
<1oi-sh1  cpiiloniiis,'  iiilfrrnpted  l>y  sit  lie  pi  dermal  std'eonic. 

.SIfri'iiiiic  not  slixmgly  (lovflopvd,  n  small  subepidermal  grmij>  on 
the  <lorsal  sidft  of  each  inestome  lmn«llo;  flattenetl  supporting  .strands 
(1  or  -'  layei-s)  at  tin-  summit  of  eat-h  ventral  ridge,  not  dewirrent 
along  its  sides;  also  in  llxi  leaf  margins. 

Clihreiichi/iiiii  (.-onsisting  of  small  palisade  cells  in  a  single  livyor, 
nidially  arrangi'<I  on  eaci)  sideofeaflh  mestome  bundle  and  extend- 
ing immediately  liencath  the  epidermis  to  the  stereome  at  the  summit 
of  each  ventral  ridge;  f.iwh  2  neighboring  layers  of  palisade,  Iietween 
eacli  two  n<T\-<'S,  either  adjoining  or  separated  1>\-  a  few,  large,  color- 
less jia  re  uchy  ma  eelh^:  ehloi-ophyll  also  in  most  of  fhe  cells  of  the 
parenchyma  slieatli. 

Me-stiiiiH'  hi'inV^s  witli  mestome  sheath  and  mestome  parenchyma 
much  as  in  .S'.  jHtlenn.  Parenchyma  sheath  (around  llie  mestome 
sheath)  of  large  cells,  those  adjoining  the  palisade  layer  eontAining 
chloiMiihyll,  iIh'  .slicalli  occasionally  internipt<'d  on  the  dorsal  side  of 
^  the  bundle  by  a  few 

cells  of  the  subepider- 
mal  stereome.  Large 
paix-nchjuia cells,  in  2 
or  'i  layem,  occupying 
the  thickness  of  the 
ventral  ridges  and  ap- 
pearing tobo  an  exten- 
sion of  the  paren- 
chyina  sheath;  when 
in  :i  layers,  the  middle 
one  cohirless.* 


■ini.lribfuth..  hi..-l .-.-ml  liy  Inj-.-rs  .rf  ,-..lo 

kI  II  Mi'"U|-  »1  1:  111  11  Cur  111  I'WN  ilICi  on  tbt.-  Ten 
•'.  II  -iiiiillKri in]!  nt  liullitorui  ivIIh  Ivtvrwii  tw>i 
■*.  Till-  in.-Mtoiue  liomUi-H  (in-  maitatiHl  liy  Hit'; 
,  hIii'IiiIih  NuiI  !■>■  tliu  Hti-ninuu.  wlilcli  foniii  sr 
iiiHlKTiiniM.    Till'  thick  M-aUiHl  iiictituiui.'  itliciitli 


ing.  ih,.  , 
Iiii|iilliri>r 


Biuillnr  Uii 
Cy|.er«!,.t 


'■'""""■    ( '1!1,(  IKIS  PETKAKA  Sw.* 
'.iran-n  ''*'"''  t''K-  •'>)  bwom- 

iugconduplicatewhen 

:iiri!il  by  Diival-Jonve,  loc.cit..  h»B  3  or  :t  layen*. 
iiiitritiiii't  ( Wiilt. )  Scrilin,.  the  [■iimtnon  fiirm  elsewhere  mIodk 
is  iirnitii'iiUy  iili'iitiwil  in  leaf  iumtmiiy  with  S.  )rfr«-(<i  from 
1  the  I'oltiivving  iiiii'lii'iilfini:  Thn  C[iiilcniii8  cell  walla  on  the 
Ihiiiiior  aiiil  li'ss  i«n'iiuit  imil  i*Iiiiw  Iciw  of  the  wuvy  thicken- 

iiru  mor-'  nfti'ti  in  ikiItb.  imil.  when  Hin-;lc,  Hre  more  often 
nc  is  siinifwl'at  lunro  sirmigly  ilcveloiinl.  iiiiwualil  \«  ex))ected 

i.f  (hi>  plant  uml  th>'  Kwitor  iMigtb  of  Iho  leave:*.  The  mnte- 
iniii  Lyiniliflvi'ii  I(ny.  Virginia. 

(il-.liiiivc,  Histotaxie.il.  ■'"'•''•  W'  J'^..t-  '■  I'or  an  example  of 
ri'Ci>niti:irc  tilt'  same  iiurhor'n  ]>iiiH-r.  "Etudu  liiatolazii[na  dea 
"  M.-m.  lie  rAciHl.  .lo  Montin-llior.  tome  7  pi.  JJ,f.  (i.    1874. 


o.O,— CAioru|»t™t(i— vBDtrBl  portion  ot  leatblade. 
rransTerae  section.  BbowInK  epldermia  (£^)  uid 
<Dbeplderiaitl  stereome  (St);  at  if  the  n 
ibeaCb  of  >  bundle,  bordering  on  laye 
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drj',  strongly  keeled  on  the  dorsal  face  aod  nlightly  impressed  ven- 
trallj'  opposite  the  niidvein,  with  a  large  mestoine  bundle  at  the  apex 
of  and  3  smaller  ones  on  each  side  of  the  keel.     Hairs  none. 

Epidermis:  Ventral,  differentiated  as  bnlliform  cells  in  a  rather 
wide  band  above  the  keel  and 
in  2  small  groups  of  al>oiit  4 
cells  each,  1  between  the  first 
pair  of  nerves  on  each  side  of 
the  keel ;  elsewhere  plnricelUi- 
lar  (3  or  i  layers)  and  occu- 
pying more  than  one-half  of 
the  thickness  of  the  leaf,  ex- 
cept above  th*;  larger  nerves, 
thin-walled  (except  the  outer 
wall  of  the  outermost  layer) 
and  large  {except  the  single 
outermost  layer  where  it  lies 

above  the  subepidermal  groups  of  stereome);  stomata  none.  Dorsal 
(fig.  6),  one-layered,  with  cells  all  small,  the  outer  wall  and  ciitiele 
much  thickened,  radial  walls  thin,  undulate,  one  row  of  short  cells 
with  strongly  silicified  walls  alternating  with  several  rows  of  long  ones, 
many  of  the  cells  developed  into  rounded,  not  silieifled,  papillae; 
stomata  in  the  strips  of  epi- 
dermis which  lie  between 
the  nerves,  level  with  the 
epidermal  surface. 

Subepidermal  stereome 
(fig.  <i)  in  flattened  supports 
above  and  below  the  mes- 
tome  bundles,  that  on  the 
ventral  side  in  1  or  2  layers 
above  the  larger  nerves, 
reduced  to  small  groups 
(sometimes  only  2  cells) 
above  the  smallerones;  on 
the  dorsal  side  supports 
3,  leaf  stronger,  sometimes  3- 
layered;  also  in  the  leaf 
margins. 

Chlorenchyma,  palisade, 
an-anged  radially  in  a  sin- 
gle row  of  cells  on  each 
sidoof  cat^h  mestonic  bundle,  with  a  "bridge"  of  small-celled  chlo- 
ii'uchyma,  ciintaining  usually  a  few  cells  of  colorless  parenchyma, 
conncflinj,'  each  2  ncighlwring  rows;  ehlorophyll  likewise  in  the 
parenchyma  sheath  where  it  atljoiiis  the  [Hilisade. 


Plli.7.- 

-Clilwii  iielrnm  -  iHrgu  meatnme  bundle  from  leal 

l)li.<U-. 

,™t.>mBi.L.-iitli(M),>vhichoucirclesbothtliol,fp 

tume 

and  hndroine  us  n  ctuwd  sbeatb  of  tblck-wnllecl. 

IKiroii 

parenchyma  aheath  (P|.     VV.  vesBela;  I.',  lacune 
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Meatonu'  bandits  each  inclosed  by  h  mestome  sheath  (tigs.  0,  7,  8) 
whi<*h  has  small  c(»lls  with  equally  thickened  walls;  parenchyma 
sheath  witli  lar^e,  Ihin-walled  cells  conlaininj?  chlorophyll  where  they 
a<ljoin  I  lie  palisade;  in(»stonie  parenchyma  in  a  single  layer  sepa- 
rating th(»  hadrome  from  the  l<»ptome  of  the  larger  bundles;  com- 
panion cells  of  the  sieve  tuln^s  with  much  thickened  walls. 


A..'P 


(1. 


r. 


Fic.  s.  Chloris  /)f'/rm'rf— tlirci)  Hiiiall  mestorao  bundles  from  tho  blade.  (I^ttcrH  oh  in  flg.  7.) 
In  a  tho  inostonio  sb«*uth  is  thick-wolled  only  on  the  loptomo  Hide;  in  b  and  c  tho  thickeolnsr  of 
the  mestonio  shenth  is  ni<m>  distinct  and  be^ns  to  show  aluoonthe  hadrome  side.  The  sheath 
iH  closed  ill  all  of  those  small  bundles  and  is  a  true  mostome  shoath.    Scale  64X). 


Uniola  paniculata  LJ 

lA^af  ratlitM-  thick  and  hard,  mon^  or  less  involute  when  dry,  deeply 
furrowed  on  the  v(»ntral  surface,  the  intervening  ridges  broad  and 
truncate  or  but  slightly  rounded  at  summit;  dorsal  surfa<K?  with  very 
slight  corresponding  depressions. 

Kpidermis:  Ventral  with  cells  smaller  and  thinner-walleil  than  on 
the  dorsal  surface,  the  outer  walls  more  arched,  many  of  the  cells,  espe- 
cially on  the  sides  of  the  furrows,  extt^nded  into  short,  stout,  i)ointed, 
uni<*ellular,  antrorse,  prickle-lik(»  hairs  with  cuticle  rough  and  exces- 
sively thickened  (lumen  almost  obliterated  except  to wanl  the  base); 
stomata  near  th(*  ])ottom  of  the  ventral  furrows;  bnlliforni  cells  in  very 
small  groups  nt  the  ])ottomof  the  furrows.  Doi'Siil  with  conspicuously 
pittcMl  w;ills  and  V(»ry  thick, ^'  strongly  wrinkled  cuticle,  1  or  sometimes 
'1  or  :>  short  cells  alternating  in  the  same  rows  with  long  ones;  hairs 
none;  stomata  less  numerous  than  on  V(»ntral  surface. 

Slrrcnttn  strongly  <leveloped  (more  so  than  in  any  other  of  these 
St  ran< I  grasses);  strong,  flattened  subepidermal  supports  at  the  sum- 
mils  of  tlM' vcMitral  ridg<'s,  separated  from  tlie  mestoin(»  bundles  by 
tliiii-walled  colorl(^ss  parenchyma  whicli  also  contains  small,  isolated 
«;r<»ups  of  stereome;  narrow,  mostly  'J-layered  sul)epidermal  groups 
on  tlio  iloi-sal  side  oi)posit«'  the  ventral  furrows;  strong  sul)epidermal 
supports  on  the  <lorsal  side  of  each  mestome  biiixlle;  finally,  strong 
marginal  groups. 

( 'hhn'f  iK'Jii/ttia:  Talisadi*  small-cellcMl,  radially  <!ispos(Ml  on  each  side 
of  <s*ich  mcstomr  l)un<lh»  in  single  layers,  which  an*  per|H'ndicular  to 


'('OInlm^^  ITolm.  Hot.  iH/..  vol.  V\,  pi.  :\ff,  s  tn  /.'.  m)\, 

*  But  much  IvHA  HO  than  in  llolm'ti  matorial  from  Kort  Monroe.  Va. 
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the  leaf  surface  uiid  exteud  nearly  to  the  summit  of  the  ventral  ridges; 
inside  the  layer  of  palisade,  and  parallel  to  it,  is  a  single  layer  of  large, 
thin-walled  parenchyma  cells  containing  chlorophyll,  which  represents 
an  imperfect  parenchyma  sheath  to  tho  mestome  bundles. 

Colorless  parenchyma  in  several  layers  which  lie  helow  tlio  ventral 
fnri-ows  and  separate  each  two  neighboring  layers  of  palisade. 

Mestome  bundles  without  a  true  mestom©  sheath,  but  with  the  lep- 
tome  surrounded  by  an  unbroken  ring  of  mes- 
tome parenchyma  having  small  cells  with  thick 
porous  walls. 

Yucca  aloipolia  L. 
Leaf  isolateral,  thick,  especially  toward  the 
base,  ending  in  a  rigid  apical  spine. 

Epidermis  (figs.  9  and  10)  cells  containing  chlo- 
rophyll, mostly  somewhat  elongated  parallel  to 
the  leaf  axis,  their  walls,  especially  the  arched 
outer  ones,  greatly  thickened  and,  together  with 
the  massive  cuticle,  exceeding  the  cell  lumen,  the 
radial  walls  not  undulate;  cuticle  sharply  differ- 
entiated, beautifully  stratified,  divided  by  per- 
pendicular lamellie  corresponding  to  the  radial  cell  walls;  stomata 
deeply  sunken,  lying  beneath  the  cuticle  at  the  bottom  of  urn-shaped 
passages  whose  outer  orifice  is  quadrangular  with  raised,  cushion-like 
borders,  the  ridges  of  exit  at  bottom  of  the  pore  very  acute;  papillse 
none  {perhaps  present  in  younger  leaves). 

Interior  of  the  leaf  occupied  by  homogeneous,  thin-walled  paren- 
chyma, which,  toward  the  apex  of  the  leaf,  contains  chlorophyll  in 
its  entire  thickness. 

Mesf-ome  bundles  lying  in  several  rows  in  the  mesophyll,  each  sur- 
rounded by  a  parenchyma  sheath. 

Stereome  in  massive  groups  on  both  the  lep- 
tome  and  the  hadrome  side  of  the  bundles,  espe- 
cially strong  on  the  hadrome  side.     Small  bun- 
dles of  stereome,  each  with  a  parenchyma  sheath, 
are  scattered  among  the  mestome  bundles. 
Yucca  gloriosa  L. 
Leaf  much  like  the  preceding. 
Epidermis  with  larger  (higher)  cells;  dorsal 
surface  bearing  thick,  rounded,  l-cellcd  papillie. 

Aj^iad  spine  with  exceedingly  thick  outer  epidermis  walls  and 
cuticle,  these  much  higher  than  the  cell  lumen,  rmlial  and  inner  walls 
also  much  thickened;  next  a  hypodermal  layer  of  thick-walled  col- 
lent^hyma;  then  1  or  2  layers  of  thiek-walled  collenchymatic  tissue; 
and,  finally,  a  dense  mass  of  stereome,  inclosing  a  small  central 
mestome  bundle. 
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Myrica  carolinensis  Mill.^ 

Leaf  bifacial,  thickish,  both  surfaces  sprinkled  with  resiniferous 
glands,  appearing  to  the  unaided  eye  as  granules  of  resin. 

Epidermis:  Ventral,  cells  small,  radial  walls  not.  undulate ;  cuticle 
thick,  smootli;  stoniata  none;  long,  pointed,  unicellular  hairs  with 
thick- walled,  smooth  cuticle  scattered  along  the  veins;  short-stalked, 
superficially  flat,  scale-like,  pluricellular  glands  occupying  deep 
depressions  but  usually  rising  above  tlie  level  of  the  epidermis,  these 
filled  with  a  mass  of  bright-yellow  resin  which  breaks  down  the  cell 
walls  and  finally  itself  disorganizes,  the  stalk  of  each  gland  radially 
surrounded  by  numerous  small  foot  cells.  Dorsal  similar,  but  cuticle 
less  thickened,  glands  less  numerous,  and  stomata  present,  lying  in 
all  directions,  each  surrounded  by  5  to  7  ordinary  epidermis  cells,  the 
guard  cells  sliglitly  i)rominent. 

ChloretirJiynui  sharply  differentiated  into  one  very  compact  layer 
of  palisade  with  high,  narrow  cells,  and  several  layera  of  open  pneu- 
matic tissue  with  rather  large  intercellular  spaces. 

Colorless  thif i- walled  ixireiwhy ma  in  narrow  plates  interrupting  the 
chlorenclivma  above  and  below  the  smaller  A^eins. 

Hupoderm<d.  coUenchymatic  tissue^  thick-walled,  in  2  or  3  layers 
above  and  below  the  midvein. 

Mesiome  handles  of  midvein  reinforced  by  stereome  which  adjoins 
both  the  hadroine  and  the  leptome,  tliat  below  the  leptome  sepai'ateil 
from  tlie  hyi)()<lenual  collenchymati(5  tissue  by  a  little  thin-walled 
parenchyma. 

Myrica  cerifera  L. 

Leaf  usually  somewhat  thinner  than  in  M.  carolinensis. 
Epidermis  similar,  but  with  fewer  hairs  along  the  veins. 
Palisade  somewhat  thicker,  in  :!  layers  of  lower  cells. 

QUERCUS   VTRGIMANA    L.- 

Leaf  p(»rsistent,  thick,  bifacial,  upper  surface  shining,  margins 
sometimes  n^vohite,  veins,  (»spe(!ially  tli(»  midvein,  prominent  beneath. 

Kpidermis:  \'entral  with  nonundulate  cell  walls,  the  outer,  espe- 
cially, strongly  thickene<l;  cuticle  tliick,  smootli;  stomata  none;  hairs 
none.  Dorsal,  cell  walls  as  on  th(»  ventral  surface;  stomata  with  guard 
cells  slightly  prominent,  lying  in  all  <l inactions,  each  Inu'deivd  by  sev- 
eral small  epi<l(»ri!us  cells;  hairs  (tig.  11)  forming  a  <lense  covering, 
st-eUate,  consisting  of  s  to  IS  acute  thi^'k-walh^l  uni<*ellular  arms 
upon  very  narrow  foot  cells,  eohering  lowan!  their  bases  so  as  to  form 
a  saue(»r-shape<l  scale. 


^Materiul  o.xainine<l  from  noar  Norfolk.  Va. 

*Q.  virenH  Ait,    Material  e.\aiiiin«Ml  was   In  mi    iu*ar  Norfolk,  Va.      CoiniMtre 
QuerciiH  ilea*  as  described  aiid  liguretl  by  Lalaiin*',  Kocherches,  p.  3,  jyl,  7,  ff,  y,  IJ, 
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Hypodtnn  mostly  ^-layered,  coUencliyinatic,  eontinwous  on  both 
surfaces  (mrely  interrupted  by  palisade),  replacing  the  eliloren- 
chyma  and  forming  thick  masses  above  and  especially  below  the 
mid  vein. 

Sfereome  thin-walled,  in  narrow  plates  interrupting  the  chloren- 
ehyma  and  extending  through  the  leaf  opposite  most  of  the  smaller 
veins;  in  strong  masses  above  and  l)elow  the  midvein. 

Chlorenchyma:  Palisade  compact,  mostly  in  2  layers,  [uiMsiny;  gniA- 
ually  into  pneumaiic  tissue  of  which  only  the  low- 
est layer  is  comparatively  open  and  short-celled.' 

Zanthoxylum  clava-herculis  L.- 

Leaf  bifacial,  thicktsh,  dark  green  and  shin 
above. 

Epidermis:  Ventral,  cells  large,  walls  not  undu- 
late, the  outer  stronglythickened,  the  others  thin; 
cuticle  sharply  defined,  delicately  wrinkled;  st«- 
matanone;  hairs  none.  Dorsal,  cells  smaller,  the 
outerwallsand  cuticle  thinner;  stomatawithguard 
cells  slightly  prominent,  lying  in  all  directions, 
surrounded  by  4  to  6  epidermis  cells;  hairs  none.      s™ie°4u  '"™    awve. 

Hypodermal  coUenchyma  with  .strongly  thick- 
ened walls  in  4  or  5  narrow  layers  above  the  midvein;  eollenchymatic 
tissue  in  4  or  o  wide  layers  beneath  the  midvein. 

Chlorenchyma:  Palisade  a  single  compact  layer  of  short  cells; 
pneumatic  tissue  in  2  or  3  layers,  rather  open. 

Oil  reservoirs  schizolysigenous,^  scattered  through  the  mesophyll 
near  the  ventral  surface,  and  larger  ones  at  the  base  of  each  indenta- 
tion of  the  leaf  margin,  suiTounded  by  2  or ;{ layers  of  thickish- walled 
parenchyma  with  cells  strongly  compressed  parallel  to  the  surface  of 
the  cavity. 

Mestome  bundles  surrounded  by  a  thin,  interrupted  slieatli  of  stere- 
omc,  which  is  continuous  and  (in  cross  section)  crescent-shaped  out- 
side the  leptome. 

'  Quercus  lanrifoUa.  Micbx.  is  a.  decidaous-Ieaved  species,  coiiiiuon  along  the 
cimat  and  iierhapa  occurring  upon  Ocracoke  Island.  Leuves  from  Cape  Henry, 
V,i.,  show  the  following  differences  from  i^.  rii-yinktim: 

KpiiU'rmix:  Cuticle  thicker;  dorsal  surface  lesa  densely  covered  with  Bimilar 
ctellate  hairs,  their  arms  longer,  more  sleoder  and  much  thinner- walled. 

Cttili-achymntic  hypoderm  none  except  above  the  midvein.  True  collenchj/ma 
(hypodermal)  strongly  developed  beneath  the  midvein. 

Sk-iviime  entirely  sorrounding  the  midvein,  where  it  is  much  thicker- walled 
than  in  viryiiiiaiia. 

Chlorencliynia:  Only  the  uppermost  layer  typical  palisade;  pneumatic  tissue 
more  compact  and  with  more  elongated  cells  than  in  virijiiiiaiia. 

-Material  from  Virginia  and  Mississippi. 

■Ciimp^ire  Solereder,  Myst.  Anat.,  p.  'JOl. 
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Oroton  haritimu!4  Walt. 


irfivf'i'S  (It-nsely  covered  with  a  gray,  scale- 


Loaf  flat,  bifacial,  l>oth  w 
like  imbesceiiee. 

Epidermis:  Ventral,  cells  small,  walls  not  nnUulate,  thin;  stomata 
very  immorous,  guard  cells  level  with  the  epiderrnis,  each  stoma  sur- 
rounded by  -1  epidermal  cells, 
of  which  2  are  differentiated 
as  crescent-Hhaped  subsidiary 
cells  parallel  with  the  guard 
cells;  hairs  pluricellnlar,  stel- 
late, consisting  of  a  long  cylin- 
drical stalk  rising  above  the 
sorfft^e  and  composed  of  many 
smaU  cells  partly  of  subepi- 
dermal origin,  from  the  apical 
cell  of  which  radiate  in  a 
nearly  horizontal  plane  nu- 
merous unicellular,  sharp- 
pointed  arms  with  thick, 
smooth  cuticle,  cohering  near 
tliei  r  l>ases  so  as  to  form  a  shal- 
y  cup.  Dorsal,  similar;  cu- 
ticle thickened  and  granular 
underneath  the  large  veins; 
slomata  about  equally  nnmentus;  hairs  (tig.  12)  with  less  numerous 
and  thinner-walled  arms. 

Hi/pu'lfriii,  none,  except  beneath  the   lat^  veins,  where  several 
layei-s  of  Ihin-walled  collenchymatic  tissue  occur. 
Sli'reiiiiii.,  none. 

Chliu-fiii-hniini:  Palisade  in  one  layer,  compact,  the  wUh  elongated, 
inlerniptiKl  only  by  thick-walled,  branching,  Milerotic  idioblMsta; 
pncunialie  tissue  of  roundish  cells. 

Ir^EX  VOMITORIA  Alt. 
Leaf  cvcj'given,  lhi<'k,  shiuinjt  and  dark  green  alnivc,  bifacial. 
Eiiiili  riiiin:  Ventral,  cells  rather  high  (but  small  in  tiieir  diameter 
parallel  1o  the  leaf-surface),  the  out<'r  whII  and  cuticle  much  thick- 
ened but  not  noai'ly  so  high  as  the  cell  luiaen,  radial  walls  rather 
fliin,  uiidulale;  ciiliclo  smooth;  stomata  none;  erect,  short,  stout, 
XsiiiiK'il,  iifK'u  curved,  prickle-like  unii-dlular  hairs  with  very  thick 
walls  (Iniiieii  almost  oblilciiil^-d)  and  smooth  cuticle  along  the  mid< 
vein.'  Itiiisjil,  ccHp;  smaller,  thicker-walled  (outer  wall  and  cuticle 
exceclin;;  the  cell  lumen  in  height),  the  radial  walls  nearly  straight, 
poi-ous;  I'Ulicle  wi-inkJed:  stomal  a  very  numei-ous,  ^ruaitl  cells  alightly 
depresscil;  hairs,  none. 


7iK.   12.    cniliin   mariliuiui—iaiT   from  duri«l  ieti    J,,, 
suHao'.   11.  VliiW  IriimiklKivu;  A.  vrOBS  Hsotlon;  Ep.    . 
cpidvrmiH:  P,  imliKaile.    Scale  £40. 


'  ThiH  s|>i>cia-<  in.  I.lierefoi'fl.  an  exi-optii 
lu  hair:!  du  tin'  ttpiier  nr  vciUTal  HurriKi 


II  to  tlip  nilc  thnt  evergreen  teavea  havs 
iSw  Lnlaniie,  p.  IIT.) 
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Hypodermcd  coUenchymafic  tissue  in  a  single  narrow  layer  above 
the  midvein  (as  in  I.  opaca)  and  several  layers  beneath  the  oidvein. 

Chlorenchyma:  Palisade  in  two  layers;  pneumatic  tissue  rather 
open  (more  so  than  in  J.  dquifolium  and  J.  opaca). 

Mesiome  bundleof  midvein  reinforced  by  a  narrow  group  of  stereome 
below  the  leptome,  and  a  thinner- walled  group  above  the  hadrome.^ 

Oenothera  humipusa  Nutt. 

Leaf  densely  silky-pubescent,  imperfectly  bifacial,  midvein  slightly 
impressed  above,  not  prominent  beneath. 

Epidermis  similar  on  both  surfaces,  cell  walls  not  undulate,  some- 
what thickened,  especially  the  outer;  cuticle  smooth;  stomata  with 
guard  cells  level  with  the  upper  surface,  slightly  prominent  beneath, 
the  majority  lying  parallel  to  the  veins,  but  many  irregular;  hairs 
densely  matted,  subappressed,  long,  sharp-pointed,  unicellular,  with 
thick,  granular  cuticle,  each  radially  surrounded  by  5  or  6  foot  cells. 

Hypodermal  coUenchyma  in  2  narrow  layers  above  and  1  wide 
layer  beneath  the  midvein,  separated  from  the  mestome  above  and 
below  by  colorless  (water-storage?)  parenchyma. 

Stereome^  none. 

CMorenchyvia  not  sharply  differentiated;  palisade  containing  large 
cells  inclosing  raphides,  which  are  yet  more  abundant  in  the  other- 
wise rather  compact  pneumatic  tissue. 

Teucrium  NASHII  Kearney.'^ 

Leaf  normally  horizontal,  bifacial,  dark  green  above,  white-tomen- 
tous  beneath,  margins  (especially  in  young  leaves)  somewhat  revolute, 
veins  impressed  above,  prominent  and  reticulated  beneath. 

Epidermis:  Ventral,  cell  walls  thin,  the  lateral  not  undulate  or  but 
very  slightly  so;  cuticle  smooth;  stomata,  none;  hairs  scattered, 
mostly  3  or  4  celled,  thin-walled,  smooth,  slender,  very  sharp- pointed, 
strongly  bent  so  as  to  lie  nearly  parallel  to  the  surface,  surrounded 
radially  by  4  to  10  (most  frequently  6)  foot  cells.  Dorsal,  cell  walls 
more  undulate;  stomata  in  the  sheltered  interstices  between  the  pro- 
jecting veins,  with  guard  cells  slightly  prominent,  lying  in  all  direc- 
tions, usuall}'^  bordered  by  2  epidermal  cells  and  at  right  angles  to 
their  dividing  wall,  but  with  many  exceptions;  long-pointed  hairs 
forming  a  dense  covering;  also  very  numerous,  spherical,  sessile,  glan- 
dular hairs  with  roughened  cuticle. 

Hypodermal  collenchymatlc  tissue  in  2  or  3  narrow  layers  above  and 


'Specimens  cultivated  at  Washington,  D.  C,  differ  in  having  ii  layers  of  pali- 
sade, and  no  stereome  above  the  hadrome  of  the  midvein. 

^  Teucrium  canadense^  which  is  never,  to  my  knowledge,  a  strand  plant,  differs 
chiefly  in  the  less  dense  hairy  covering  of  the  dorsal  leaf  surface  and  in  the  dis- 
tinct granular  roughening  of  the  cuticle  in  the  pointed,  as  well  as  the  glandular 
hairs. 
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1  wide  layer  ])eii<*ath  the  iiiUlveiii,  the  latter  separated  fiHiiii  the  lep- 
tome  by  sevcjral  layers  of  colorless  paren(»hyiria. 
Sienome^  none. 

ClUorencJi'f/tna:  Palisjule  a  sinjifle  layer  of  short  (*.ells,  very  compact; 

X)ueuniatie  tissue  occupyinjj  the 
rest  of  the  leaf's  thickness,  also 
rath(»r  compact. 

Physalis  viscosa  L. 

Leaf  flat,  thin,  imperfectly  bifa- 
cial, gray-canescent  or  green  (de- 
[x^nding  upon  the  amount  of 
l)ubescence).^ 

Epidermis  similar  on  both  faces, 
cell  walls  not  thick,  tlie  radial  un- 
dulate; cuticle  above  and  beneath 
the  veins  thick  and  warty;  stoniata 
much  more  numerous  on  the  dorsal 
surfa<*e;  haii-s  (fig.  13)  about 
e(|ually  numerous  on  both  faces, 

Picj.  Vl—Phimilitt  riscom -hmnchod  hairfiom    tlliu-walled^witll  grauular  CUtlclC, 
U'ftf.    Scalo»40.  ...  «  •111  J.11 

<*onsisting  of  a  unicellular  stalk 
blearing  ^5  or  4  (usually  li)  conical,  acute,  unicellular  or  sometimes 
bicellular  arms,  these  in  turn  sonn^imes  once-branched. 

Hf/jtodennal  coI/eNchtj mafic  fissuf  above  and  Ix^neath  the  veins. 

Sff  reome,  none. 

Chhtrenrltiimd:  Palisade  and  pneumatic  tissue  not  well  differen- 
tiated, I)oth  compact. 


'Tho  individuals  observed  uix)n  Ocnicoko  Island  had  greener,  less  pabesoent 
leaves  thiiu  at  Cai>e  Henry,  Va. 
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Ixaf  anatomy  of  sandriirand.  gpecies. 
[Thesis  .  Indicates preaeact  ot  dUTHctsr :  ^  itsimperfeut  deTelopmenC] 
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SALT  MARSH  SPECIES. 

Trtglochin  striata  Ruiz  &  Pav. 

Z/6?a/ isolateral,  thickish. 

Epidennis  cells  with  nonundulate  walls,  the  outer  strongly  thick- 
ened; cuticle  thick,  granular;  stomata  in  rows  parallel  to  the  nerves, 
level  witli  the  surface,  each  bordered  by  4  epidermal  cells,  of  which  2 
are  subsidiary  and  resemble  the  guard  cells;  hairs  none. 

Stereorue  none. 

Chlorejichynia:  Two  outer  layers  compact,  continuous  on  both  sur- 
faces, not  palisadic  except  at  the  leaf  margins,  where  3  layers  of  pali- 
sade occur;  parenchyma  of  the  interior  of  the  leaf  containing  little 
chlorophyll,  interrupted  by  lacunes. 

Mestome  huiidles  imbedded  in  the  interior  parenchyma,  each  sur- 
rounded by  a  small-celled  mestome  sheath,  whose  inner  walls  are 
excessively  thickened  and  layered ;  this  surrounded  by  a  sheath  of 
large-celled,  colorless  parenchyma. 

Spartina  stricta  (Ait.)  Roth, 
located  for  comparison  among  sand-strand  "grasses,  page  29. 

JUNCUS   ROEMERIANUS  Scheele. 

Z/ea/ vertical,  terete,  sharp-pointed,  stem-like. 

Epidertnis  cells  all  small,  quadrangular  (superficially),  regular, 
without  alternation  of  long  and  short  cells;  smaller  and  thicker- walled 
over  the  bands  of  chlorenchyma  than  over  those  of  subepidermal 
stereome,  the  outer  walls  much  thickened  and  porous;  stomata^  with 
guard  cells  level  mth  the  oiher  epidermal  cells;  hairs  none. 

Stereome  (subepidermal)  alternating  with  the  chlorenchyma  in 
strong  groups,  which  in  cross  section  are  I-shaped.^ 

Chlorenchyma  of  typical  long,  narrow  palisade  cells,  mostly  in  5  or 
6  layers. 

Mestome  bundles  arranged  in  several  concentric  circles,  com- 
pletely surrounded  by  stereome  (which  is  particularly  strong  on  the 
two  sides  parallel  to  the  leaf  surface),  the  whole  enveloped  by  a 
beautifully  regular,  large-celled  parenchyma  sheath.  Within  the 
stereome  the  bundle  is  encircled  by  a  mestome  sheath  of  small,  thick- 
walled  cells.  The  outer  mestome  bundles,  with  the  colorless  paren- 
chyma between,  form  a  continuous  ring,  unbroken  by  lacunes.  The 
inner  bundles  lie  in  thin  longitudinal  plates  of  parenchyma,  which 
sei)arate  large  lacunes.  Small  bundles  of  stereome,  each  surrounded 
by  a  parenchyma  sheath,  also  occur  in  the  interior  of  the  leaf. 

Sfeni  differing  but  little  from  the  leaf;  difference  consisting  chiefly 
in  the  presence  of  a  cortex  of  some  thickness,  and  in  the  less  elon- 
gate<l  ehlorench^^ma  cells. 


'Of  the  type  common  in  Jiincaceae,  Cyperaoeae,  and  Gramineae. 
'■^  *•  I-formige  Trager  "  of  Schwendener. 
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Sesuvium  makitimum  (Walt.)  B.S.P.^ 

Le(tf  isolateral,  somewhat  succulent. 

Epidermis  cells  with  uonundulate,  radial  walls,  the  outer  some- 
what tliickcned,  some  of  tlie  cells  much  larger  and  probably  serving 
for  water  storage;  cuticle  smooth;  slomata  lying  in  all  directions, 
guard  cells  h»vel  with  the  epidermis,  each  stoma  bordered  by  3  to  0 
(usually  4  or  5)  undiffei'entiated  epidermis  cells;  hairs  none. 

Siereonie  none. 

ChlorrnrJujma  homogeneous  and  occupying  the  entire  thickness  of 
the  leaf,  interrupted  by  large  intercellular  spaces,  which  lie  beneath 
the  large  (water- storage)  epidermal  cells. 

Mestonie  hundl^s  with  a  small  group  of  collenchyma  on  the  leptome 
side. 

Stem:  Epidermis  with  cell  walls,  esixjcially  the  outer,  strongly 
thickened.  Sloreome  none.  C-oUenchyma  in  small  groups  above  the 
leptome  of  tlie  primary  mestome  bundles.  Cells  containing  crystal 
nuisses  in  the  pith  and  a  few  in  th(^  cortex. 

TissA  marina  (L.)  Britton.2 

Jjettf  isolateral,  hemicylindri*.',  furrowed,  margins  simi'sely  eiliate, 
espe(fially  toward  base. 

JEjjiflrrniis  with  c(»lls  somewhat  elongated  i)arallel  to  the  leaf  axis, 

the  radial  walls  strongly  undulate,  the  outer  walls 
slightly  thickened;  stomata  always  parallel  to  the 
leaf  axis,  guard  cells  slightly  prominent,  lying  usu- 
ally between  '2  ordinary  epidermis  cells  and  at  right 
angles  to  their  dividing  wall,  but  sometimes  bordered 
by  :i  ('(^lls;  hairs  (on  the  margins)  glandular  (fig.  14), 
capitate,  with  a  *^  or  4  ('(^IIcmI  stalk. 

FIO.    U.    .Tis.n    ,nnr  SfcrCOmC  IIOIIC. 

nia— glandular  iinir        (.^JilorcNcJi t/rfm  coiiipact,  its  (*ells  iiot  elongated. 
scX:!la^   "'^''^*"        (olurless  parencln/mn  (water  tissue)  constituting 

the  interior  mesophyll. 
Me.sionu:  buiulhi)^  the  midvein  small,  lyiugdeepiiithe  water  tissue, 
with  a  small  ^roup  of  collenchyma  outside  the  leptome. 

Sit' in:  Kpiderinis  witli  thick  outer  cell  walls  and  wrinkled  cuticle. 
Outer  cortex  s<'parat«Ml  from  the  inner  ])y  an  unbroken,  2-layere<l  ring 
of  st(M"('(>iin',  with  cell  walls  (rsjMM*ially  of  tin*  inner  layer)  eompara- 
tiv(»lv  1  hin. 

^  Sit'sftrium.  pvulitiidnnn.  Ell. — Compare  WarmiiiK's  <l<*Rcriptioii  and  figure  of 
,s.  ^Htrhihiraatmm,  Halofyl  Studier.  pp.  ISO,  211. 
SjH'iyuUtria  aalinii  J.  and  C.  PresL 
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KosTELETZKYA  VIRGINICA  (L.)  A.  Gray. 

« 

L(  (//' bi-oad  and  flat,  bifacial,  stellate-pubescent  on  both  surfaces. 

Epidenni.s  cells  with  nonundulate,  thin  walls,  except  above  and 
below  the  larger  veins,  where  the  cuticle  is  rather  thick  and  layered; 
stomata  with  guard  cells  slightly  prominent,  more  numerous  on  the 
dorsal  surface;  hairs  stellate,  consisting  of  o  to  8  acute  unicellular 
arms  with  thick,  smooth  cuticle,  separate  nearly  or  quite  to  the  base, 
each  from  a  narrow  foot  cell  in  the  epidermal  plane. 

Hypoderm/tl  coUeiichijma  strongly  developed  above  and  below  the 
larger  veins. 

Chloretichyma:  Palisade  1-layered;  pneumatic  tissue  with  numer- 
ous small  intercellular  spa(*es;  mucilage  cavities  distributed  in  the 
chlorenchvma. 

Mesfonw  bundles  almost  completely  surrounded  by  a  thin,  inter- 
rupted sheath  of  stereome,  which  is  most  strongly  developed  outside 

the  loptome. 

Ammania  koehnei  Britton. 

Leaft\iit,  rather  thin,  approximately  isolateral. 

Epidermis:  Cells  with  radial  walls  strongly  undulate;  all  the  walls 
thin,  except  above  and  below  the  larger  veins,  where  the  outer  walls 
are  considerably  thickened;  cuticle  smooth;  hairs  none;  stomata 
chiefly  pai-allel  with  the  veins,  but  some  irregular;  guard  cells  slightly 
prominejit,  each  stoma  bordered  by  usually  4  undifferentiated  epi- 
dermal cells. 

Collerichynia  none. 

Stereome  none. 

Chlorencliyma  homogeneous,  not  palisadic. 

ViNX'ETOXicuM  palustre  (Pursh)  A.  CTray.^ 

Leaves  narrow,  sharply  reflexed  and  hanging  almost  vertically, 
imperfectl\'  isolateral. 

Epidermis:  Cell  walls  rather  thick,  not  undulate;  cuticle  wrinkled, 
especially  above  and  below  the  veins;  stomata  more  numerous  on  the 
ventral  surface,  level  with  the  epidermis,  each  bordered  by  4  or  (more 
often)  5  ordinary  epidermis  cells,  generally  parallel  with  the  leaf 
axis  on  tlic  ventral  surface,  very  irregularly  disposed,  often  at  right 
aiiijtles  to  the  axis  on  the  dorsal  surface;  hairs  none. 

Hjjjtodcrm  a  single,  narrow  layer,  only  above  the  midrib. 

Colhnchyma  none. 

SferefjfHf  none. 

Chlorenchyma  not  palisadic,  homogeneous  through  the  leaf,  but 
tlie  interior  containing  less  chlorophyll. 

Cells  roNtdi fling  tnasses  of  crystcils  (calcium  oxalate)  scattered  in 
the  clilorenchyma. 

SI  (in:    hj  pi  dermis  as  in  tlie  leaf. 


^ Sculcrit  iituriinnd  Decsne. 
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Hypoderiii  woiitimiuus,  i-layered.  Outer  cortex  with  rather  thiok- 
walled  rells,  (xintainiiig  chlorophyll;  inner  cortex grMually  becoming: 
thinner- walled  and  colorless. 

SleTeoiiie  in  a  concentric  l>and  of  isolated  tpMiups,  lying  inside  the 
middle  of  the  corti-x. 
L(ivtifen>iis  dvcis  few,  lying  jnst  oiHaido  the  mestonie  buiidleB. 

ilesloiiie  bundles  bicollateral, 
l)erileptoinatic,  the  leptome  most 
strongly  developed  on  the  outer 
])C]-i]>hory  of  the  hadrome. 

LlPPIA  NUDIFLORA.  Mx. 

/ji-af  imperfectly  bifacial,  usu- 
'  ally  horizontal,  bat  sometimes 
vertical. 

Epuleriiiis  alike  on  both  sur- 
faces, cell  walls  thick,  not  undu- 
late; cuticle  wrinkled;  stoinata 
(fig.  15)  lying  in  all  directioDB, 
guard  ccUk  almost  level  with  the 
ventral  surface,  slightly  depresHed 
on  (lie  dorsal  surface,  each  stoma 
Ixirdered  by  2  crescent-shaped, 
chloi-ophyll  -holding,  subsidiary 
t-ella  which  are  usually  at  right 
angles  to  but  often  nearly  or  quite 
Xjui-allel  to  the  guard  cells,  and  of 
Pii!.  I.-I.  i.i,<pin  n.,,iijiar.-  -Btomatii  anil  hairs,  whicli  One  is  Usually  Considerably 
<..Bt«miitttui.ieat;f.,hiurumi9t.>inft.ii.reutnii  ia,.g,.,.  than  the  other;  liairBabnn- 

l(;»fBnrr«op:.-,balroudiir9aUurfa«--    Scale  "  .     ,,    ,  11    i  *     *t. 

310.  dant  on  both  faces,  ]wrAllel  to  the 

veins,  appn'ssed,  lying  in  slight 
grooves  of  the  epidermis,  i.'acli  attached  by  its  middle  (hence  2-anned) 
lo  a  short  cylindrical  foot  cell,  which  is  bordorcKl  by  several  wedge- 
shaiK'd  (jis  seen  from  aljo\e)  i-aiiially  arrangofl  epidennis  cells,  the 
free  cell  with  a  very  thick,  warty  cuticle. 

HijpiiihriiHiJ  <i)ll('ncht/in(i  {not  verj'  typical),  in  1  or  2  layers  above 
and  '.i  or  4  below  the  principal  veins,  interrupting  the  chloronchyma 
in  full-gi-own  leaves. 

('hliirrrn-lti/iiiin  Talisade  2-iayoivd,  the  cells  rather  short;  pnea> 
malic  tisMUe  rather  comjiacl,  not  well  diftei-eiitiated  from  the  imlisade, 
but  its  <-olls  more  nearly  is<HliameIric  and  conlainingU^ss chlorophyll. 

Mr.sli}/!!!'  biimlUn  (of  larger  vciu.s),  with  some  sleivtmio  IhjIow  the 
leptomi-  and  a  small  group  of  <-ollenchyma  alxtve  the  hmlrome,  which 
finally  iR'comes  continuous  with  the  subepidermal  group  of  ool- 
len<-hyma. 

>Oomimr«  Wuiufng.  naldryt-srnitier.  ii.  3:|:t.  aiul  Rolereder,  Syat.  AnAt-.i).  718. 
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MONNIERA   MONNIERA    (L.)    BRITTON.* 

Occurs  in  2  forms;  one  in  shallow  pools,  largely  submersed,  with 
long  stems,  elongated  internodes,  and  larger  leaves;  the  other  terres- 
trial, in  wet  sand,  with  short,  creeping  stems,  contracted  internodes 
and  smaller  leaves. 

(a)  Aquatic  form.  Structure  that  of  a  partially  submersed  hydro- 
phyte, with  thin-walled  tissues,  much  reduced  mestome  system,  no 
mechanical  tissue,  etc. 

Leaf  isolateral. 

Epidermis:  Cells  with  undulate  lateral  walls,  the  walls  thin  except 
the  outer,  which  is  somewhat  thickened;  cuticle  delicately  wrinkled; 
stomata  more  numerous  on  the  dorsal  surface,  guard  cells  about  level 
with  the  epidermis,  bordered  by  2  to  4  ordinary  epidermal  cells;  hairs 
none. 

Chlorenchyma  homogeneous,  palisade  none. 

Mesiome  handles  immediately  bordered  by  chlorenchyma,  not  rein- 
forced by  stereome  or  coUenchyma. 

Stem:  Epidermis  as  in  the  leaf. 

Cortical  parenchyma  in  1  or  2  continuous  layers  just  beneath  the 
epidermis  and  around  the  central  cylinder,  elsewhere  in  1-layered 
plates,  separating  the  large  lacunes. 

Mestome  cylinder  composed  of  several  bundles,  inclosing  a  small 
quantity  of  pith. 

(6)  Terrestrial  form.  The  only  tangible  differences  from  the  aquatic 
form  are:  Stomata  about  equally  numerous  on  both  leaf  surfaces; 
mestome  bundles  somewhat  more  developed  and  walls  of  the  vessels 
more  lignified ;  mesophyll  somewhat  more  compact. 

Solid  AGO  sempervirens  L.^ 

Leaf  somewhat  fleshy,  vertical  or  nearly  so,  approximately  isolat- 
eral. 

Epidermis:  Cells  with  nonundulate  radial  walls,  only  the  outer 
strongly  thickened,  except  above  and  below  the  larger  veins;  cuticle 
strongly  wrinkled;  stomata  numerous  on  both  faces  with  guard  cells 
level  with  the  surface,  bordered  by  usually  4  ordinary  epidermal  cells; 
hairs  none. 

Hypodermal  coUenchyma  in  only  1  or  2  narrow  layers  above  and 
3  or  4  wide  layers  below  the  larger  veins. 

Chlorenchyma  homogeneous,  none  of  it  typical  palisade,  frequently 
interrupted,  especially  opposite  the  mestome  bundles,  by  plates  of 
colorless,  thin-walled  parenchyma  (water  tissue),  which  extend  from 
the  ventral  to  the  dorsal  epidermis,  and  ultimately  break  down  into 
large  lacunes  close  beneath  the  epidermis. 


'  Herpestis  monniera  H.  B.  K. 

^The  material  examined  was  collected  at  Virginia  Beach,  Va. 
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Dfirfa  (probably  resin  if eroiis)  nuiiiei-oiis,  especially  near  the  dorsal 
siirfa(*e,  ai)[nir('ntly  always  lying  in  the  plates  of  water  tissue,  one 
IkjIow  tho  loj)tonie  of  the  niidvoin. 

3Usf()nie  bundles  of  the  larger  voins  with  a  narrow  (in  transverse 
scH'tion  creset^nt -shaped)  group  of  comparatively  thin-walled  stereome 
above  the  hadromeJ 

ASTEK   TENUIPOLIUS  L. 

L(»aves  iian-ow,  almost  vertical,  isolateral,  thick,  with  a  deep  g^roove 
on  the  dorsal  surface  on  c^aeh  side  of  the  midvein,  margins  slightl}^ 
incurved. 

Epidentiis:  Cells  com[)aratively  large,  walls  not  undulate,  the  outer 
greatly  thickened;  cuti(*le  wrinkled  and  with  slight  furrows  corre- 
spon<ling  to  the  radial  walls  of  the  epidermal  cells;  stomata  rather 
few  and  large*,  the  guard  cells  slightly  sunken,  mostly  somewhat 
deflected  in  dire<'tion  from  that  of  the  leaf  axis,  bordered  by  usually 
3  ordinary  ej)idennis  cu^lls;  hairs  none. 

Hi/2)(>flen)i.nl  roUenchijnta  in  a  few  narrow  layers  above  and  rather 
wi(l(»  layers  Ik'Iow  the  midvein. 

Chlort  nclu/tnfi  consisting  of  palisade  with  high,  narrow  cells,  in 
about  1*  layers  on  both  faces,  strongly  converging  toward  the  mid- 
vein,  especially  on  the  v(»ntral  sid<». 

Colorlrss  ixrrcnrhi/iNd  (water-storage  tissue)  occupying  the  interior 
of  the  leaf  in  small  quantity,  and  surrounding  the  midvein,  where  it 
rephu'cs  the  palisade. 

Mest()}ni'  bundh'.s  not  r(»infoi'c(Ml  by  stereome. 

ASTKR   SUHULATT^S   3Iichx. 

Leaves  wider  and  thinm^r  than  in  the  preceding,  almost  vertical, 
isolateral,  flat,  impr<»ssed  above  the  midvein,  which  below  is  promi- 
nent, with  a  fnrrow  on  each  sid<»  of  it. 

I'Jpifh  rnn's:  (Vll  walls  not  undulate,  thick,  the  outer  very  thick, 
the  inner  collencliynialic-thickened  where  ]iypod(»nnal  eollenohyma 
occurs:  cnti<*le  wrinkled;  stomata,  with  guard  ct^lls  lying  parallel  to 
tile  leaf  axis,  1(^V(»1  with  the  surface*;  haii*s  none. 

Hi/jKidrniml  rttllrttt'hi/ntn  above  and  below  the  veins  (about  4  layers 
Ix^twecMi  the  leptome  of  tlu^  midvein  and  the  dorsal  epidermis)  and  in 
the  marginal  angles. 

( 'lihtn  nrhf/tnn  of  <^()nij)act  palisade,  occupying  pnictically  the  entire 
thickness  of  th<»  leaf  (»xc(»[)t  where  collenchyma  occurs  and  alKmt  the 
midvein. 

'  Tlio  loaves  of  nonmavitiino  .spt'cieH  of  Soli(la|?o  («».  p.,  S.  /w7/(>/(irM,  S,  tteglecta^ 
and  S.  vrvcftt )  exhibit  .smut'  int«rostiiig  differeuces  fruni  .Sf.  snn^H'rrirvuM.  All  three 
have  bifacial  leaves  with  com  pact  imlisaih*  and  ()i>cn  pneumatic  tissue  (chloren- 
chynia  least  different iatetl  in  N.  //♦7/<>/:ry/s).  Stomata  few  (.S*.  rnvta,  S,  tteglecta) 
or  none  {S,  jirtiohin's)  on  the  ventral  surface,  guard  cells  Mli^htly  prominent  on 
the  <lorsal  surface.  Hairs  alonj^  th"  veins.  es|K)cially  on  th«'  dorsal  face  in  S,  petiO' 
laris, :)  or  1  celletl.  sharp-p«auteil.  lM*nt. 
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Colorless  parenchyma  (water-storage  tissue)  above  and  on  each  side 
of  the  midveiu. 

Me^tonw  hundles  without  stereome  supports,  but  with  a  small  irreg- 
ular group  of  collenehy ma  lying  outside  the  hadrome.  * 

BACCHAiaS   HALIMIFOLIA   L. 

Leaves  thickish,  nearly  vertical,  isolateral. 

Epidermis:  Cell  walls  not  undulate,  thickened,  the  outer  ones  greatly 
so;  cuticle  warty,  especially  on  the  dorsal  surface;  stomata  mostly 
parallel  to  the  veins,  but  many  somewhat  deflected,  guard  cells  slightly 
prominent,  each  stoma  radially  bordered  by  4  or  5  small  epidermis 
cells. 

CoUenchyma  (hypodermal)  replacing  chlorenchyma  above  and  below 
the  larger  veins  (0  or  7  layers  below  the  leptome  of  the  mid  vein), 
containing  no  ducts. ^ 

Cliloremcliyma:  Palisade  occupying  the  whole  thickness  of  the  leaf 
between  the  veins,  rather  open,  especially  that  in  the  interior  of  the  leaf 
(but  typical  pneumatic  tissue  none),  converging  toward  the  mid  vein 
on  the  dorsal  side;  large,  deep  air  chambers  underneath  the  stomata. 

Colorless  parenchyma  (water  tissue)  in  2  layers  on  each  side  of  the 
midvein  (cells  circular  in  cross  section),  in  a  single  layer  entirely  sur- 
rounding the  smaller  bundles. 


'  Three  nonmaritime  species  of  Aster  were  selected  for  comparison  with  the  two 
salt-marsh  species:  A.  puniceuH,  a  broad-leaved  plant  of  boggy  gronnd,  and  A. 
dinnosuH  and  ^4.  ericoides,  narrow-leaved  species  of  dry,  sandy  soil. 

A.  ericoides  has  a  practically  isolateral  leaf,  epidermis  alike  on  both  faces,  with 
nndulate  radial  and  thickened  outer  walls,  finely  wrinkled  cnticle,  guard  cells  of 
the  stomata  level  with  the  ventral  surface,  slightly  prominent  on  the  dorsal  sur- 
face; chlorenchyma  near  both  surfaces  compact  and  small-celled,  more  open  and 
larger-celled  in  the  interior  of  the  leaf;  hypodermal  coUenchyma  in  2  layers  above 
and  below  the  midvein;  water  parenchyma  none. 

.1.  dumosus  has  a  distinctly  bifacial  leaf,  epidermis  much  as  in  ^4.  ericoides^  but 
the  2  surfaces  more  differentiated,  the  ventral  with  radial  cell  walls  less  undulate 
and  outer  walls  less  thickened  than  in  A.  ericoides,  cells  larger  and  stomata  much 
fewer  on  the  ventral  surface,  the  dorsal  with  radial  walls  more  strongly  undu- 
late, and  scattered,  slender,  pointed,  few-celled  hairs  along  the  veins;  palisade  com- 
pact, pneumatic  tissue  open :  veins  supported  by  hypodermal  collenchymatic  tissue. 

.4.  jmniceus  shows,  of  course,  the  greatest  amount  of  difference  from  the  salt- 
marsh  forms.  It  has  a  flat,  approximately  horizontal,  bifacial  leaf.  The  ventral 
surface  is  rough  with  thick-walled,  prickle-like,  1-celled  hairs,  mixed  with  scat- 
tered, longer,  more  slender,  and  thinner-walled  hairs;  the  stomata  lie  in  all  direc- 
ticms  in  and  have  their  guard  cells  level  with  the  dorsal  surface,  but  are  wanting 
on  the  ventral  face;  the  cuticle  is  smooth;  the  chlorenchyma  is  differentiated  into 
a  single  layer  of  compact  palisade  and  a  few  layers  of  rather  open  pneumatic  tis- 
sue; no  colorless  parenchyma  occurs  inside  the  epidermis. 

On  the  whole  the  salt-marsh  Asters  show  less  anatomical  divergence  from  inland 
forms  than  does  the  salt-mar«sh  Solidago.  Of  the  two  species,  A.  tenuifolius 
exhibits  a  more  distinctive  halophytic,  or  rather  xerophytic,  structure  than  does 
.4.  siibnlatns. 

Warming,  Halofyt-Studier,  p.  195,  describes  ducts  which  occur  in  the  collen- 
cliyma  of  the  leaf  of  Baccharin  dioica. 
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Mesiome  huniUes  with  a  strong  group  of  stereome  only  outside  the 
hadromu  in  young  leaves,  in  older  leaves  a  correspondiag  group  of 
more  numerous  and  smaller  cells  outside  the  leptome  also. 
IVA  FRUTESCENS  L.' 
Leaf  thick,  usually  almost  verticftl,  nearly  isolateral. 
Epidermis  cells  small,  walls  not   undulate,   thick,   especially  the 
outer;  cuticle  wrinkled,  especially  above 
and  below  the  veins;  stomata  small,  alwut 
equally  numerous  on   both  surfaces,  the 
guard  cells  sunken,  especially  on  the  dor- 
sal surface,  lying  irregularly  in  all  direo- 
tions;  hairs  on  both  sui'faces  (fig.  16)  ap- 
prea8e<l,    antrorse,    thick-walied,  2    or  3 
celled,   sharp- pointed,  the    terminal    cell 
abruptly  narrowed  just  above   its  base, 
each   hair   borne    upon  5    or    (i    radially 
I  arranged  foot  cells  which  form  a  cnshion 
that  pnijects  alwve  the  level  of  the  epider- 
mis; glands,  2  or  3  celled,  sessile,  nearly 
spherical,  almost  filling  depressions  in  the 
epidermis  and  rising  slightly  above  its  gen- 
<'ral  level. 

Hypwlermal    coUeiiehyma    in    strong 
groups  above  and  t>elow  the  lai^r  veins 
(about  10  Ia,\crH  above  and  below  the  midvein). 

Chloreiirhi/iini  {MiliHadic.  in  several  layers,  the  cells  small  and 
narrow,  those  near  ih*-  midvein  converging  towanl  it;  palisade  fre- 
quently interrupted  ( especial  I  v  opposite  the  mest^nne  bundles)  by  a 
few  rows  of  Ihin-wjilled,  colorless  parenchyma  (water  tissue),  which 
ultimately  lireiikM  down  into  lauunes.  Large  diict«,  each  surrounded 
by  a  shealh  of  small  (reils,  occur  in  the  water  tissue,  especially  on  the 
ventnil  side  ul'  the  leaf. 

Mi-siomi-  hitntllcs  with  a  little  thin-walled  stereome  over  the 
hiidroiiie.-' 


'  The  innturial  examinpil  wiis  collected  near  Virginia  Bench.  Viridnla. 

'  Ini  inil'i-iiiilij  Wiilt.  iH  n  common  plant  of  the  Atlantic  sand  strand  in  tlM 
Sontheastom  StatcR,  altliongh  not  oliservud  n]>oo  Ocracoke  Island.  It  prcMBta 
s»m«  iniercsthi:;  <11ffi;rtinc<'M  from  theaalt-niAriih  I.  frnteaeenn.  Tbe  l«BTCa«iam< 
ineil  WfTt! collect' tl  near  ('«[>«  Henry.  Virginia. 

Tliu  plniit  is  Hiron:.'!}'  iiromitii;.  the  leaf  jierfectly  lHolnt«ral,  fleaby  and  smooth. 

Eitiihniiin:  cells  nmcli  iHrger:  cuticle  not  WTiukle<1:  Htomats  with  ffnard  oells 
level  with  tbi*  ventnil  »iirtii('i>.  soiiii-wliut  sunken  on  the  dorsal:  liairi  ii<m«. 

( 'iilli'iifbi/mii  less  strongly  ilovelojied  than  in  /,  fiiitfHifn*. 

Chhn-iuiii/tmi  confliittinft  of  '-'  or  :t  lay>'rn  of  jinlisade  on  both  enrfacM. 

Cijirrlivs  jMirviic/t.vuiiT  (water-storage  tiasne).  tillini;  tlia  interior  of  the  le>f  and 
iiiterrn]itinj;  the  palisade  aliovo  an<i  below  all  the  veins. 

Mmltiiii''  hiiiiilliK  lyin^  in  the  midst  of  the  water-sloraRe  tlaane:  stereome  dob& 

The  most  iniiH>rtaut  UilFiTuucea  in  /.  liiibrUtilii  are  the  Htnmg  development  Of 


ANATOMY    OP   BORKICHIA    FRUTESCENS.  53 

BORRICHIA   FRUTESCENS   (L.).  DC. 

Leaves  (^g.  17)fleahy,  almost  vertical,  imperfectly  isolateral,  the  sur- 
face glistening,  whitish,  mealy  looking,  especially  in  young  leaves. 

Epidermis  (flg.  17)  with  small,  thin-walled  cells,  very  many  of 
whicli  are  extended  by  tangential  division  into  commonly  2  to  4 
celled,  thin-walled,  pointed,  usually  bent  hairB  (fig.  18),'  the  whole 
forming  a  very  dense  covering  and  giving  the  leaf  its  peculiar,  glis- 
tening aspect;  stomata  only  on  the  ventral  surface,  the  guard  cells 
slightly  sunken. 

CtMenchyma  (hypodermal)  in  several  layers  above  and  below  the 
large  mestorae  bundles  (iive  iu  the  midvein). 

ChlorenchyTna  consisting  of  very  compact  palisade,  2-layered  on 
both  surfaces;  pneumatic  tissue  none. 

Colorlesa  parenchyma  (water-storage  tissue)  (flg.  17)  occupying  the 


«ctIOD.  TrulH- 
Tsrae  aection.  sboving  eptilermiB  ot  ventral  anr- 
FOco  (K;>):  palisade  (P>;  colorleea  pareacbyma 
IC  T):  badrome  (H)  and  leptome  |L)  ol  a  small 
meetome  bundle:  and  eplderanli  ol  dorsal  sarlace 
(ep).    Scale  320. 


interior  of  the  leaf  and  fonning  rather  more  than  one-half  its  thick- 
ness, at  somewhat  regular  intervals  displacing  the  palisade  on  the 
donsal  side  and  extending  to  the  epidermis,  I>uct»  (on  the  ventral 
side)  frequent  just  beneath  these  extensions. 

MestomehumUeN  nt  the  veins  (fig.  17)  lying  deep  in  the  water-storage 
tissue ;  reinforced  on  the  leptome  side  by  a  strong  group  of  very  thick- 
walled  stereome,  on  the  hadrome  side  by  a  smaller  group;  leptome 
and  its  elements  beautifully  differentiated,  the  sieve  tubes  each  with 

water-storage  tissue  in  the  interior  of  the  leaf  and  the  absence  of  iiairs— jnst  the 
converse  of  what  one  would  expect  as  the  differential  characttirs  between  a  done 
and  a  salt-marsh  speciea. 

'  The  apical  cells  are  easily  broken  off,  so  that  in  older  leaves  the  covering  appears 
to  consist  of  ronnded,  nsuaUy  bioellular  papilla«i 
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a  companion  cell  and   a   band  of   four  or  five  cribrile  parenchyma 
cells.  ^ 

*  Leaf  anatomy  of  salt-marsh  species. 


[The  siKn  x  indicates  presence  of  charac^ter;  ±  i 

Its  imperfect  development.] 
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Characters  given  under  species  of  the  ''sand  strand,"  page 38. 


*  Borrichia  arborescens  (compare  Warming,  Halofyt-Studier,  p.  212)  is  a  very 
similar  but  larger  plant  of  tlie  tropical  American  strand.  It  differs  from  B.fruteft- 
cens  in  the  following  particulars,  the  characters  being  taken  from  material  col- 
lected in  South  Florida  and  Porto  Rico: 

Hairs  much  thicker- walled,  entirely  disappearing  in  old  (more  than  1  year 
old?)  leaves;  stomata  on  both  surfaces,  with  guard  cells  slightly  prominent  on  the 
ventral  face,  less  numerous  and  with  guard  cells  slightly  sunken  on  the  dorsal 
face;  epidermal  cell  walls,  especially  the  outer,  thick;  palisade  intermpted  both 
above  and  below  by  extensions  of  the  water-storage  tissue,  which  on  the  yentral 
side  nltimately  disorganize  and  form  large  lacunes;  hypodermal  collenchyma 
occurring  where  the  palisade  is  interrnpte<l  on  the  ventral  side;  collenohymA 
taking  the  place  of  stereome  as  supports  of  the  veins,  especially  strong  on  the  lep- 
tome  side. 

From  Warming's  description  and  figure  of  li,  arltorescnts  my  specimens  showed 
important  differences:  (1)  The  presence  of  hairs  (elsewhere  in  the  same  pftper 
Warming  mentions  their  occurrence  in  this  8i>ecie8) ;  (2)  stomata  with  guard  oells 
slightly  prominent  on  tlie  ventral  surfiice  (Warming  writes  ** stomata  smiken**); 
(3)  collenchynia  present  and  strongly  develoiKMl:  (4)  mestome  bundles  in  three 
planes  (one  according  to  Warming),  some  small  ones  being  situated  near  the  upper 
and  the  lower  epidermis,  while  the  midvein  is  central  in  the  water-storage  tiasna. 
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Leaf  anatomy  of  satt-maridi  spec  tat— Continued. 
[The  HlgD  K  Indicates  pmence  of  cluracter;  ±  its  imperfect  developmeDt.] 
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^  Characters  ^ven  uudpr  tipecles  of  tbe  "  Hand  at 
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/  anatmny  nf  salt-marah  species— Con tinnod. 
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'  Characters  eiveu  under  apeclea  at  tlie  "louid  BtraDd."p,  91. 

OEOG&APHICAL  ATFiniTIES  OF  THE  FLORA. 

AcuonUug  to  its  gcugniphic  position,  O<!racoke  Islnnd  lies  well 
witliiii  tho  Anstniripariaii  area  of  the  Lower  Austral  life  zone  in  North 
America.'  For  two  raiisoiis,  liowovor,  tliis  relationship  of  its  florA  ia 
somewhat  obscnrefl:  (1)  By  the  largo  proportion  of  strand  speciea, 
many  of  whieh  have  a  v«rj' extensive  googrnpliic  range;  and  (2)  by  the 
alisonce  of  many  of  the  most  chanvcteristic  Bi>eeies  of  the  Aostio- 
lipariatt  aiva,  due  t^l  the  peculiar  physical  enviroument. 

Of  the  total  iiumbfr  of  »pucies  of  onibryophytes  (about  135)  ooUeoted 
or  olwervt'<l  upon  Ocravoke  Island,  between  one-fourth  and  one-third 
may  bo  (lesif;uated  as  maritime,  i.  e.,  tuirinally  oeeurring  only  in  the 
Kull  nmi'Klics  or  on  Die  sand  strand  boitlering  the  ocean.  These  may 
be  sefiretialed  into  4  grouiw,  according  to  geographical  range: 

J.  SiM'i'ies  occurring  also  on  tlio  coasts  of  tropical  America. 

A  prelixcd  asterisk  (*)  indicates  that  the  speei4tM  does  not  extend 
north  oC  tlie  month  of  Cliesaiwake  Etay:  a  i»i-ellxed  dagger  (f)  that 
the  northern  Until  is  in  North  Carolina,  probably  not  far  from  Oora- 
c(»ke,  Triijl'irliiii  ulrialu  and  Moniiicra  mutini^ra  extend  north  to 
eastern  Maryland. 

'  Heiriitm,  Ueo«r.  Distrib.  \t.  at  1 :  Life  Zonee  p.  -W,  map. 
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Triglochin  striata  B.  &  P. 
*QuRrcu8  virginiana  LJ 
\Chloris  petra£a  Sw. 
*  Uniola  paniculata  L. 
^Fimbriatylis  spadicea  Vahl. 


\Ytioca  aloifclia  L. 
*Phy8ali8  viscosa  L. 
Monniera  monniera  H.  B.  K. 
*Borrichia  frutescens  L. 
\Ipomoea  sagittata  Cav. 


2.  Si)ecies  mostly  or  entirely  confined  to  the  seacoast  of  the  Austro- 
riparian  area :  Zanthoxylum  clava-hsrcvlis  and,  possibly,  Ilex  vorni- 
Uyria  extend  northward  to  Virginia,  while  the  rest  attain  their  northern 
limit  in  North  Carolina. 


Ilex  vomitoria  Ait. 
Opuntia  pes-corvi  Le  Conte. 
VincetoQcicumpalustre  (Pursh)  A.  Gray. 


Muhlenbergia  JUipes  M.  A.  Curtis. 
Yucca  gloriosa  L. 
Croton  maritimtia  Walt. 
Zanthoxylum  dava-herculis  L. 

3.  Si)ecies  confined  to  the  Atlantic  seacoast  of  North  America  and 
ranging  north  of  the  Austroriparian  area.  The  northern  limit  of 
each  is  cited  as  given  in  Britton  &  Brown's  Illustrated  Flora. 


Panicum  amarum  minus  Vasey  & 
Scrihn.  (Connecticut). 

Spartina  patens  (Ait.)  Muhl.  (Nova 
Scotia). 

Distichlis  spicata  (L. )  Greene^  (Maine). 

Juncus  roemerianus  Scheele  (New  Jer- 
sey). 

Sesuvium  maritimum  (Walt.)  B.  S.  P. 
(New  York). 

Euphorbia  polygonifolia  L.  (Rhode 
Island). 

Kosteletzkya  virginica  L.  (New  York). 

Ammania  koehnei  Britton  (New  Jersey) . 

4.  Si)ecies  occurring  also  on  the  seacoast  of  the  northern  hemisphere 
in  the  Old  World. 


Oenothera  humifusa  Nutt.  (New  Jer- 
sey). 

Limonium  carolinianum  (Muhl.)  Brit- 
ton (Labrador). 

Iva  frutescens  li,  (Massachusetts). 

Solidago  sempervirens  L.  (New  Bruns- 
wick). 

Aster  tenuifoliu^  It.  (Massachusetts). 

Aster  svbuUxtus  Michx.  (New  Hamp- 
shire). 

Baccharis  halimifclia  L.  (Massachu- 
setts). 


Spartina  stricta  (Ait.)  Both. 
Atriplex  hastata  L. 
Salicomia  herbacea  L. 


Salsola  kali  L. 

Tissa  marina  (L.)  Britton. 


Of  the  nonmaritime  species  of  the  island,  fifteen  are  introduced 
and  are  chiefly  weeds  of  American  origin.  The  remainder  (about 
two-thirds  of  the  total  flora)  includes  several  mainly  tropical  species, 
such  as iippianodi/iora Michx.,  CenteUa  asiatica (L.)  JJrba,n,  Parietal' 
ria  d^biZisForst.,  and  TUlandsia  i^sn€0id66'L.,  which,  while  hardly  mari- 
time, are  found  usually  near  the  seacoast  in  the  Austroriparian  area. 
Finally,  after  excluding  all  the  preceding  categories  except  the  second 
of  strand  plants,  we  have  a  list  of  species  among  which  the  Austro- 
riparian element  is  sufficiently  predominant  to  leave  no  question  as 
to  the  general  affinity  of  the  flora. 

As  previously  remarked,  however,  many  of  the  plants  most  char- 


'  Normally  a  strand  plant  in  Virginia  and  North  Carolina. 
^The  typical  form. 
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acteristic  of  the  whole  Ausli'oriparian  area,  and  abundant  on  the 
mainland,  scareel}'^  30  kilometers  distant,  are  wanting  upon  Ocracoke 
Island.  Notable  among  these  absentees  are  the  pines  {Pinus  jmlusfn'Sj 
P,  taed(i),  the  gums  (Nyssa  spp.),  the  bald  cypress  {Taxodiuni  (lis- 
tichum),  the  deciduous  oaks,  the  cane  {AruiuUnarUi  macrosperma)y 
species  of  Erianthus,  Carex  verrucosa,  Smilax  laurifolia,  and  Ber- 
cliemia  svandf^ns.  IlaKlly  less  striking  is  the  nonoccuirence  of  most  of 
the  bright- flowered  herbs  that  abound  in  the  pine  forests  on  the  west 
shore  of  Pamlico  Sound.  Sucli  are  species  of  Coreopsis,  Helianthus, 
Lacinaria  (Liatris),  Eupatorium,  Solidago,  Rhexia,  Grerardla,  Hyper- 
icum, Sarracenia,  Habenaria,  and  Polygala.  The  unfavorable  environ- 
ment is  <loubtless  responsible  for  the  absence  of  many  of  these  plants, 
conditions  upon  the  island  being  suitable  only  to  the  hardiest  species. 
Scarcity  of  shade,  of  humus,  and  of  fresh  water  accounts  in  like  man- 
ner for  the  poverty  of  the  flora  in  most  of  the  lower  forms,  such  as 
fresh-water  algae,  fungi,  hepaticae,  mosses,  and  ferns.  The  numerous 
arrangements  by  wliich  many  of  the  higher  plants  are  protected  against 
excessiv(i  loss  of  water  may  also  serve  in  some  measure  for  protection 
against  parasitic  leaf  fungi,  and  may  partly  account  for  the  com- 
parative scarcity  of  the  latter. 

The  general  aspect  of  the  plant  covering  is  not  attractive.  Bright 
green  foliage  and  flowers  of  brilliant  coloring  are  too  scaree  to  make 
much  impression,  while,  (except  in  the  salt  marshes,  the  plants  are 
usually  so  scattered  that  it  is  th(>  soil  wliich  gives  tone  to  the  land- 
scape. Furtliei'iiion^,  the  trees  and  shrubs  are  mostly  characterized 
by  gnarled  trunks,  many  dead  branches,  and  ragged  foliage,  as  a 
result  of  exposure  to  sand-laden  winds.  Altogether,  the  picture  is 
one  of  s(miber  monotony. 

LIST  OF  PLANTS  COLLECTED  AND  OBSERVED. 

[Tbo  prefixed  uHtt^ri.sk  denotes  that  the  plant  iu  introduced.] 

LICHENES. 

Uhuvu  htrhata  L. 

Raiimliua  niontayiiei  De  Not. 

MTJSCI. 

Brymn  argvuteum  L. 

Hhynchosti'fjiinn  serrulatum  Hedw. 

POLYPODIACEAE. 

Aitplt^nhiin  plafy neuron  (L.)  Oakes.     (^-1.  elMiiieuiii  Ait,) 

PINACEAE. 

Jimfprrns  viiyinfnna  Li. 

TTPHACEAE. 

Typha  latifolUi  L. 

SCHEUCHZEBIACEAE. 

TriyliH'hin  sfrhtta  Ruiz  &  Piiv. 
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POAOEAE. 

Andropogon  glomeratus  (Walt.)  B.  S.  P.     (A.  macrourus  Michz.; 

Paspalum  dliatifolium  Michz. 

Paspalum  distichum  L. 

Paspalum  laeve  Michx. 

Syntherisma  fimbriata  ( Smith )  Nash.     ( Digitaria  firnbriata  Smith. ) 

Pmiicuvi  aTnarum  minus  Vasey  &  Scribner. 

Panicum  lanuginoauvi  Ell.  (?) 

Panicum  laanflorum  Lam. 

Panicum  neuranthum  Qriseb. 

Panicum  xvalteri  Purah. 

Opliamenus  setarius  (Lam.)  Roem.  &  Schnlt. 

Chaetochloa  imberhis  perennis  (Hall)  Scribn.   &  Merrill.     (C.  versicolor 
Bicknell.) 

Homxilocenchrus  virginicus  (Willd.)  Britton.     (Leersia  rdrginica  Willd.) 

Muhlenhergia  filipes  M.  A.  Curtis. 
*Sporobolus  indicus  ( L. )  R.  Br. 
*Capriola  dactylon  (L.)  Enntze.     {Cynodon  dactylon  Pers.) 

Spartina  patents  (Ait )  Mnhl.     (5.  juncea  Ell, ) 

Spartina  stricta  (Ait.)  Roth. 

Chloris  petraea  Sw. 
*Eleusine  indica  (L.)  Gaertn. 

Triplasis purpurea  (Walt.)  Chapm. 

Eragrostis  nitida  (Ell. )  Chapm. 

Uniola  laxa  (L.)  B.  S.  P.    {U,  gracilis  Michz.) 

Uniola  paniculata  L. 

Distichlis  spicata  (L.)  Greene.     (D,  maritimxi  Raf.) 

CYPEBACEAE. 

Cyperus  cylindricus  (Ell.)  Britton.     (C.  forreyt  Britton.) 

Cy penis  echinatus  (Ell.)  Wood.    (C  haldvnnii  Torr.) 

Cyperus  nuttallii  Eddy. 
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REPORT  ON  A  BOTANICAL  SURVEY  OF  THE  DISMAL  SWAMP 

REGION. 


INTRODUCTION. 

During  the  summer  of  1898  a  botanical  survey  of  the  Great  Dismal 
Swamp  in  southeastern  Virginia,  and  of  adjacent  parts  of  Virginia 
and  North  Carolina,  was  carried  on  by  this  Division.  From  May  to 
November  a  great  part  of  the  region  as  defined  below  was  traversed 
and,  as  far  as  possible,  carefully  explored.  The  work  was  pursued  in 
the  extensive  area  bordered  on  the  north  by  the  mouth  of  Chesapeake 
l>ay  and  on  tlie  soutli  by  the  lower  reaches  of  the  Neuse  River.  But 
only  that  portion  of  it  included  in  and  immediately  adjoining  the 
Great  Dismal  Swamp,  especially  on  the  northeast,  east,  and  southeast. 
could  be  surveyed  with  any  considerable  care  in  the  time  allotted. 

During  the  prosecution  of  the  survey  headquarters  were  made  in 
llie  citv  of  Norfolk,  and  thence  excursions  were  made  into  the  sur- 
rounding  territory.  The  Great  Dismal  Swamp  was  traversed  in  sev- 
eral directions,  and  that  part  which  borders  on  Lake  Drummond  was 
somewhat  thoroughly  explored.  The  outer  strand  was  carefully  stud- 
ied from  Willoughby  Spit,  on  the  south  shore  of  the  Chesapeake,  to  a 
point  about  8  miles  below  Virginia  Beach,  on  the  Atlantic,  much  time 
being  given  to  Cape  Henry  and  its  vicinity.  The  "trucking"  area  in 
the  neighborhood  of  Norfolk  was  frequently  visited.  In  North  Caro- 
lina tlie  neighborhood  of  Elizabeth  City,  of  Edenton,  and  especially  of 
Newbern,  was  repeatedly  traversed.  A  short  time  was  spent  upon 
( )eraeoke  Reef,  a  little  south  of  Cape  Hatteras,  and  the  results  there 
obtained  were  published  in  an  earlier  number  of  the  Contributions 
fioni  the  United  States  National  Herbarium.^ 

Two  main  objects  w^ere  kept  in  view  during  the  progress  of  the  inves- 
tigation, one  of  which  was  largely  economic  in  its  bearing,  the  other 
purely  scientific.  First,  it  was  sought  to  ascertain  in  what  degree  the 
character  of  the  native  vegetation  of  the  region,  varying  to  a  certain 
extent  on  different  soils,  may  serve  as  an  indication  of  the  quality 
and  value  of  the  soil.  Second,  a  study  was  made  of  the  ecological 
distribution  of  the  vegetation — in  other  words,  of  the  various  local 
assemblages  in  which  the  different  specnes  and  forms  are  combined  to 


*  The  Plant  Covering  of  Ocracoke  Island,  Con tr.  Nat.  Herb.,  vol.  5,  No.  5  (1900). 
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form  tlu»  phuit  covtMing  of  the  n^poii  as  a  whole.  As  the  character  of 
th(»  ass(Mni)lajr<*  which  octMi])ies  eaeh  limited  tract  is,  of  course,  larpjely 
determiiHMl  by  eonditions  of  the  jihysieal  einiroiiment  thei'e  pi'evail- 
iii^,  it  is  eitsily  seen  how  <'los<»ly  related  nro  these  two  lines  of  in  vest  i- 
pition.  On  its  j)iirely  scientific  side,  the  first  is,  indeed,  merely  an 
asp<M'1  of  tht'  siM'oiid. 

The  study  of  tin*  native  growtli  upon  difTei'ent  soils  presupposes 
somr  knowledge  of  the  soils  themselves.  To  supply  this  knowle<lge 
a  sjM'cial  chapter  upon  tlu'  soils  of  tin*  region  has  teen  contributed  to 
the  present  rei)ort  by  Mr.  Frank  (Gardner,  through  the  kindness  of 
Pi'olessor  \Vhitn(\v,  of  tln^  Bureau  of  Soils.  Mr.  Ganlner  nuKle  a 
careful  ])ersonal  examination  of  the  soils  of  tlu*  Disnuil  Swamp  itself, 
and  has  also  studied  other  soils  in  the  neighboring  territory.  Two 
principal  types  of  soil,  tlu»  most  valuabh*  of  the  region,  were  es])eciallj' 
consid(M-(Ml  in  this  part  of  tin*  investigation — the  light,  sandy  soils  In 
th(»  neighborhoo<l  of  salt  water,  which  are  devoted  to  market  gaixlen- 
iui*-  or  'Mruck"  growing,  an<l  the  rich  soils  that  have  been  reclaimed 
from  the  wooded  swamps  by  felling  the  timber  and  by  drainage,  upon 
which  th(*  principal  (*ro|)s  are  corn  and  potatoes. 

The  [)i'in(*ipal  agricultural  ])ro<lucts  of  the  regi<m  aiv  detailed  and 
bri(»fly  descrilxMl  by  way  of  pr<»face  to  that  section  of  the  report 
which  deals  with  th(»  problem  of  the  relation  between  soils  and  the 
native  growth  upon  them.  It  was  found  that  the  solution  of  this 
l)robl(»m  presents  considei'abh^  dilliculty  in  th<»  country  investigated, 
owing  to  the  lack  of  important  (*hemical  dilferences  in  the  agricultural 
soils.  \Vat<*r  content  of  the  soil,  d(»|)ending  largely  upon  the  fineness 
of  its  partich's  and  upon  the  drainage,  was  found  to  lx»  the  principal 
elcMieiii  in  det<'rmining  tin*  (*haract(»r  of  the  native  growth.  As  this 
factnivaries.uneatly  within  narrow  limits,  it  soon  Ix^came  evident  that 
it  w<)ul<l  be  im])os.sil)le  to  map  the  soils  of  the  n»gion  by  the  forest 
growth  u]M)n  them,  as  was  originally  inteiuUnl.  Y(»t  it  is  l)elieved  tliat 
such  positive  results  as  were  obtaine<l  will  be  useful  in  the  further 
prosecution  of  this  Interesting  and  important  but  by  no  means  simple 
line  of  investigation,  and  that  (»ven  the  negativ(»  results  aw  not  with- 
out value.  Uoth  contribute  toward  d(»termining  just  how  far  a  farmer 
may  i*elv  upon  the  ([uality  of  the  native  growth  on  his  land  as  an  in- 
(li<'ationnf  its  value  for  this  or  that  crop.  It  is  ho^MMl  that  the  inquiry 
maybe  resumed  in  some  region  in  which  the  natural  conditions  will 
admit  of  obtaining  more  detlnite  results. 

'IMic  ])ni*ely  srientilic  s<'cti<Mi  of  th's  n»|)ort  is  largely  devot^Kl  to  a 
desciipt  ion  (»f  the  se\eral  assemblages  which  make  up  the  ])hint  cov- 
ei'inu  of  tin*  i'<'gion  as  it  actual'y  occnis.  'i'o  su|iplen»ent  the  descrip- 
tions. whi<'h  necessarily  convey  but  a  limited  concept  ion  of  the  actual 
relations  and  ap|)carance  of  1h<*  vegetat  ion,  numerous  pliotographs 
are  reprodutM'd.  A  discn'^sjou  <>f  ihr  chara<*ter  of  liie  environment 
and  the  most   striking  modillcations  which  a])parently  adapt  plants 
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thi^'eto  follows  the  description  of  each  formation.  Not  only  the  gross 
adaptations,  such  as  can  be  detected  in  the  field  with  the  nti aided 
eye,  but  also  peculiarities  of  minute  structure  which  are  to  be 
regarded  as  fitting  the  plant  to  its  surroundings,  are  here  considered. 

A  more  detailed  description  of  the  leaf  anatomy  of  a  number  of  the 
abundant  or  otherwise  interesting  species  is  presented  in  a  succeed- 
ing chapter.  Here  the  species  are  arranged  in  their  systematic  order, 
for  convenience  of  reference.  The  anatomical  descriptions  are  very 
far  from  being  complete.  In  most  cases  merely  the  leaf  is  considered, 
and  only  those  of  its  characters  are  mentioned  which  are  believed 
to  be  directly  related  to  the  environment.  A  discussion  of  the  broad 
geographical  relationships  of  the  flora  of  the  Dismal  Swamp  region 
and  a  list  of  all  species  collected  or  noted  complete  the  purely  scientific 
portion. 

As  an  indispensable  preface  to  both  the  economic  and  the  scientific 
sections,  the  first  three  chapters  are  devoted  to  the  climate  of  the 
region,  its  geography  and  i^hysiography,  and  its  geology.  Statistics 
of  climate  were  obligingly  communicated  by  the  Chief  of  the  United 
States  Weather  Bureau.  Manv  of  the  data  contained  in  the  second 
cliaptei-,  and  j^racticall}"  the  whole  of  the  third,  were  taken  from  man- 
usci'ipt  of  the  text  to  the  Norfolk  folio  of  the  Geological  Atlas  of  the 
l^iiittMl  States,  to  which  access  was  had  by  the  courtesy  of  the  author, 
Mr.  N.  II.  Darton,  of  the  United  States  Geological  Survey. 

^V  list  of  all  literature  consulted  in  the  preparation  of  the  report  is 
ap[)ended. 

Of  the  photographs  here  reproduced,  a  considerable  num])er  were 
taken  by  the  author.  Others  were  made  by  Mr.  Frederick  Y.  Coville. 
A  number  of  Dismal  Swamp  views  were  obtained  from  Mr.  John  G. 
WaUace,  of  Wallace  ton,  Va.  Finally,  an  excellent  series  of  photo- 
graphs belonging  to  the  Geological  Society  of  America,  several  of 
which  liad  previously  b?en  reproduced  in  Prof.  N.  S.  Shaler's  "Gen- 
eral Account  of  the  Fresh- Water  Morasses  of  the  United  States,"  were 
kindly  placed  at  our  disposal  by  the  Director  of  the  United  States  Geo- 
logical Survey.  Professor  Shaler's  paper,  a  valuable  contribution  to 
knowledge  of  the  geologj%  physiography,  and  vegetation  of  the  region, 
was  freely  consulted  and  is  often  quoted  in  this  report. 

The  author  wishes  to  express  his  great  indebtedness  to  the  special- 
ists to  whom  the  determination  of  various  groups  is  credited  in  the 
List  of  Species  Collected.  Mr.  Theodor  Ilolm,  of  Brookland,  1).  C, 
rendered  valuable  assistance  in  the  preparation  of  the  anatomical 
notes.  Dr.  E.  L.  Greene  courteously  extended  the  facilities  of  his 
valuable  library.  To  Mr.  C.  D.  Headle,  of  the  Biltmore  Herbarium, 
lUltniore,  N.  C,  I  am  indebted  for  data  as  to  the  northern  limit  of 
many  Austroriparian  plants.  For  various  courtesies  and  much  useful 
intoiiiiaticm  I  wish  to  express  my  obligations  to  the  following  gentle- 
men: Mr.  T.  R.  Ballantyne  and  the  late  Maj.  Charles  Pickett,  of  Nor- 
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folk;  Messrs.  11.  II.  Kirn  and  J.  T.  Griffin,  of  West  Norfolk;  Mr.  T.  J. 
Barlow,  of  Portsmouth;  Mr.  Cannon,  of  the  Albemarle  »ind  Chesa- 
peake* Canal  Company;  Mr.  Wallace,  of  WaUaceton,  Va.,  and  Messrs. 
Willet,  E.  S.  Meadows,  and  Cromwell,  of  Newbem,  N.  C. 

CLIMATE. 

TIk*  followinj;  data  concerning  the  climate  of  the  Dismal  Swamp 
rofrion  have  been  communicated  bj'  the  United  States  Weather 
Bureau.'  Statistics  are  given  from  two  stations  in  the  region — 
Norfolk  and  Cape  Henry,  Va.  The  climate  at  Norfolk  closely  tal- 
lies with  that  of  the  Dismal  Swamp  itself,  while  at  Cape  Henry  we 
find  the  more  extrenu*  meteorological  conditions  to  which  the  strand 
veg(*tati()ii  of  tlu»  region  is  (»xposed.  In  addition,  data  from  the  sta- 
tions at  Ilatteras  and  at  Wilmington,  N.  C,  are  presented.  These 
l)oints  are  c()nsid(»rably  south  of  the  Dismal  Swamp  region,  but  they 
are  near  enough  to  make  a  comparison  of  their  climates  with  that  of 
the  more  northern  stations  interesting  and  instructive. 

TEMPERATURE. 

THERMOMETRICAL   RECORD. 

The  normal  number  of  <biys  per  annum  with  a  temperature  above 
0  C.  U:r  F.)  is,  at  Norfolk,  i>Ho;  at  Ilatteras,  306.  During  this  period 
tli<»  normal  sum  total  of  daily  temperatures  above  0°  C.  (43°  P.)  is,  at 
Norfolk,  ;},:55!>.4    C.  (0,(47'  F.);  at  Ilatteras,  3,749.4°  C.  (6,749°  F.).* 

'l'h(»  nornuil  mean  temperature  of  the  six  consecutive  hottest  weeks 
of  llie  y(^ar  is,  at  Norfolk,  20.3"  C.  (79.3^  F.);  at  Hatt«ras,  26.9**  C. 
(7S.0    F.).' 

Xornutl  tcmjyerature,  * 


station. 


.Tan.    Feb.   Mar.  Apr.  May.  Juuo. 


Norfolk 


VF  . 

CaiH*  Henry    ■ .  p  ' 

I.I' 
HattrraH • .,  p 

Wilniin^rt<»n   ^.<  p' 


4.6 
441.4 

4.5 
40.2 

:.« 

4;>.r 
M.  1) 


4:;.H 
4:J.!» 

H.l 
4(i.  (i 

!♦.  Jl 
V.l  S 


S.3 

7.:J 
4.").  2 

1(1.1) 
5U.1 

!■>    •> 


i:j.4 

■i«}.  2 
12. « 

r>(.(i 

14.0 
57.2 
in.  4 
5 


r»i. 


l».l 

IS.  (I 

r»i.5 
lu.l 
m.  i 

2«>.» 
♦W.7 


.2:J.» 

!•>.  1 

22.  s 

7:i.i 

74.  () 

24.  H 
7rt.7 


July.  Anpr. 

Sept.   Oct.    Kov. 

DSOL 

An- 
nual. 

r^.H  '  24.  s 

21.7 

16.9     10.  S 

6.0 

16.0 

7S.5     7(i.n     71.1     HU.6    fiaS 

42.8 

n.n 

25.0     24.7  '  255.1     16.5     11.0 

6.6 

U.8 

77.0     7«.4 

71.8    61.8    61.9 

48.8 

86.7 

23.2  '  18.0     18.1 

8.0 

18.8 

77.«     77.4     73.7     04.5  ■  66.6 

46.S 

81.4 

2«.5    25.7     33.1     17.6  '  U.6 

8l0 

17.8 

7J».7     78.2 

ra.6 

63.6    64.6 

46.8 

08.0 

>  For  an  account  of  the  niotlxHlH  of  coniputution  and  riMluetion  omployod  by  tba  W— ther 
Buroau  .moc  Roi)ort  of  tin-  Chief  for  isni-'.rj,  ]>.  .T:  also  for  lsiHi-»7,  pp.  13rt,  137,  and  279. 
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*  All  readiiiKT-;  in  these  tablcb  were  takun  in  the  shade. 


DATA    OF   TEMPEKATOKE. 
Normal  daily  range  of  temperature 
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LATEST  AND  BAKLIE8T  FBO&Tb. 

Th*  (laiert  of  the  l»t«st  killint;  (rosl  in  spring  and  the  earliest  in 
niituinn  iii-e  uiniuestionablj'  an  iinj>ortant  factov  in  the  life  history 
of  plrtiiis  of  Hie  t€niperato  zones,  especially  of  enltivated  plants. 
'I'hesi-  Uvii  dittos  form  tlie  most  easily  recognizable,  although  not  the 
pn'c'isc  limits  of  the  growing  period  of  most  plants,  or,  to  speak  more 
c.viictl.'kv  <jf  their  in-riod  of  greatest  phj'siological  activity. 

'Phi'  avfrjifrt?  dates  of  latest  and  earliest  killing  frosts  at  the  fonr 
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From  these  datwwe  may  gather  the  following  general  conclusions: 
Tht;  climate  of  the  Dismal  Swamp  region  is  characterized  by  a  mild 
winter,  with  normal  positive  temperatures  of  4°  to  6°  C ,  and  by  a  long 
and  hot,  but  usually  not  extremely  hot,  summer.  The  normal  daily 
variation  in  temperature  is  comparatively  small.  Even  the  normal 
annual  range  is  only  between  8°  and  9°  C,  and  the  departure  of  the 
iu>i-mal  variation  iu  any  month  of  the  year  from  that  of  any  other 
month  does  not  exceed  about  2°  C.  The  normal  number  of  days  in 
the  year  which  have  a  temperature  above  6°  C.  (43°  F.),  which  is  gen- 
erally regarded  as  the  minimum  temperature  for  vegetative  activity 
in  most  plante  of  the  Temperate  Zone,  is,  at  Norfolk,  about  five-sixths 
of  the  whole.  The  buiu  total  of  temperatures  above  fi"  C  during  that 
period  is  for  the  latitude  a  considerable  one,  enough  to  permit  the 
occurrence  in  the  i-egion  of  a  number  of  tropical  and  subtropical 
formsand  toplaceitin  thewarm  temperate  belt.'  Likewise  imixtrtant 
as  regulating  the  northward  extension  into  this  i-egion  of  numen>us 
warm  tempenite  and  tropical  forms  is  the  distribution  of  killing 
fiosts,  fi-um  which  about  eight  months  of  the  j'ear  are  normally  free. 

SUNSHINE  AND  CLOUDINESS.* 

Nortital  percentages  of  poKsiftle  siinnkinc. 
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I  line  whlcli  dtvlden  the  cold  temperate 
aiding  with  the  isotharui  of  +8"  C.  (*3oF.) 
□  the  norniBl  temperntare  falls  slightly 


below  tills  poiot  Iu  January. 

'  "  Data  na  to  Hiinahine  are  derived  from  the  Btatistits  of  □onoal  clondineBS  and  mnBt  be  con- 
aidcretl  moroly  as  a  tlrat  approximation  to  the  actual  valuen  o(  Qorual  auaataine  for  these  ata- 
tiona.  For  comparative  pnrpoaefl  they  may  beased  wlthontseriouB  error.  "—Mr.  A.  J.  Heurr. 
Dirlolou  Climate  and  Cnpa.  U.  S.  Weather  Bureau,  in  lltt. 

3  Baaed  niHin  the  same  dnta  as  the  above  table  bnt  expresBed  !□  hours. 

'  From  the  Keport  of  the  Weather  Bnreao  Cor  ISW-BT.  pp.  2Sa  to  »*».  The  data  are  "compDted 
from  monthly  means  liasad  on  tridaily  observatloDS.  November,  1H70.  to  June  30, 18He:  thereafter, 
froqueiit  pemonal  obsorvationB.    Scale  0  to  10." 
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It  tlui»  Appears  that  the  i>eri.-entage  of  possible  sniiBhiQe  and  number 
of  hours  of  siinshino  aiT  higli  as  compared  with  other  parts  of  the 
Atlaiiti<^  Ntope  in  Nni-t)i  America,  although  generally  considerably 
lowi^r  thuu  thu»e  recDitleil  for  utations  west  of  the  Mississippi  River. 

ATUOBPHEBIC  HUMIDITY. 

Xtirmalhvmidityinperoentageaofaaturatbm.  . 
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Thi>  qiijiiit  ity  of  atniosphcrie  water  normally  present  in  the  Dismal 
SwHiiip  rofrion  ik  not  luitably  greater  nor  smaller  than  that  which  pre- 
vails ill  (ilhor  paKs  of  the  northern  and  middle  Atlantic  slope  in  the 
Unit^ii  Mtalfs,  nltlioiig))  falling  couKiderably  below  the  normal  per- 
t^titagL's  of  Ibf  foast  frimi  Charleslon,  in  South  Carolina,  to  Gtalves- 
ton,  in  Texas  (7ii  lo  8l'  per  cent).  The  high  [lercentage  at  Cape  Rat- 
teras  is  due  In  u  local  cause,  the  pi-oximity  at  that  point  of  the  warm 
Guir  Stream  and  tlie  cold  Aietio  CuiTent.  On  the  other  band,  the 
huiiiidily  is  of  course  far  greater  than  in  the  arid  and  semiarld  regions 
of  tlie  Western  Stales  (42. !i  per  cent  at  Yuma,  Ariz.;  46.2  per  cent 
at  I'uehio,  Colo  ,  etc.).  The  <listnlmtioii  during  the  year  is  remark- 
ably unifonn,  varying  only  tii  an  extent  uf  0  i>er  cent  between  the 
month  uf  least  and  that  of  greal^jst  normal  humidity. 

PRECIPITATION. 

liiihi.-'V^if  raiii-lK>aring  sUirnis  of  this  ivgmn  nsually  approach 
fi-om  llie  svcst.  The  characler  of  the  rainfall  (as  t^)  intensity)  varies 
at  (lilTci-eiit  seasons.  The  winti-r  and  spring  rains  are  usually  light 
and  long  cdiitinned,  while  the  summer  and  fall  rainB  are  more  often 
heavy  and  of  .shiirt  dnratiiin,  hence  of  the  turi'eutial  type. 
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DATA    OF   PKECIPITATIOH. 


bUlOoB.              'jilD. 
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SrMw.— The  precipitation  of  snow  during  the  winter  is  normally  very 
small,  botli  in  quantity  and  in  the  number  of  days  upon  which  snow 
falls.  The  snowfall  during  the  winters  of  1H95-96  and  18iJ6-S7  was 
as  follows  r 

Examples  of  snoKfatl. 


HtaUon. 

IM6-W. 

l««^97. 

M.3cni.  (».7Ul.) 

S.0cm.<3.ain,) 

The  number  of  days  in  the  year  ended  December  31,  189C,  upon 
which  snow  fell  to  a  depth  of  '2.5  mm.  (0.1  inch)  or  more,  was  at 
Norfolk,  6;  at  Cape  Henry,  9;  at  llatteras,  0;  at  Wilmington,  a. 

I'recipitation  thus  means  chiefly  rainfall  in  the  Dismal  Swamp 
region,  wheifi  the  normal  fall  of  snow  in  winter  is  too  small  to  be  of 
any  noteworthy  importance  to  the  vegetation.  The  normal  annual 
quantity  of  precipitated  water  is  iarge  aa  compared  with  that  of  most 
other  temperate  regions,  although  it  is  considerably  less  than  at  Cape 
Hatteras.  The  average  numlier  of  days  with  rainfall  during  the  year 
is  more  than  one-third  of  the  whole.  The  distribution  of  precipitation 
tliroughimt  the  year,  like  that  of  atmospheric  humidity,  is  remarkable 
for  its  uniformity.  The  normal  variation  in  rainfall  between  the 
month  of  greatest  (July)  and  that  of  least  (November)  amounts  to 
only  7  centimeters  at  Norfolk  and  about  5  at  Cape  Henrj-.  The  varia- 
tion in  number  of  days  on  which  rain  falls  between  the  mouth  with 
most  and  that  with  least  is  likewise  slight,  being  about  four  days  at 
Norfolk  aiid  five  at  Cape  Henry.' 

Z>i('.^No  data  regarding  the  amount  of  dew  deposited  could  he 
iibtaiiie*!,  nor  is  this  factor  of  primary  importance  to  vegetation  in  a 
n'gioii  whicii  possesses  such  an  abundant  and  equally  distributed 
atmospheric  humidity  and  rainfall. 

'  The  Dismal  Swamp  region  beloDfcs  to  Schimper'a  "  Imiuerfeacht  (}«biet "  of 
the  warm- temperate  belt  (PfianzengeoKrapbie,  p.  500),  which  ib  characterized  by 
itsraiiifall  being  pretty  equally  distributed  thronghont  the  year.  Itisezceptional, 
however,  in  [hut  its  large  forest  trees  (excepting  Pious  and  Cbamaecyparie)  are 
ull  decidaoLiH.  Moat  hygrophile  forest  in  the  divieion  thus  characterized  by 
Bchimper  is  evergreen. 
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Thf  iir>nn»l  wiiiil  ilin-c>tion  in  iriiUsummer  is  almost  exactly  opposite 
lit  till'  iioniiHl  ilin^ction  in  midwinter.  In  Januiir}'  the  prevailinf^ 
wintlH  at  Nurf'dk  anr  from  Hlijrhtly  west  of  north;  at  Hatteras  from 
aInioNi  iluir  iKirth,  and  at  Wilmington  from  considersbly  west  of 
nurlli.  Ill  July,  on  the  otlH^^  hand,  the  prerailing  winds  at  Norfolk 
and  ill  \Vihuint;toii  aii'  from  somewhat  west  of  south,  and  atHatteras 
fntiw  almost  exactly  southwest.' 
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Tin-  nile  of  (iiiivciiifMl  iif  i-urn-nts  of  air  is  of  great  importance  to 
v<rtn>|jit ion,  iinl  iinly  liy  ivasoii  of  tlieir  direct  mechanical  effect  upon 
the  pitint  and  iijxm  its  sii  list  rat  iini,  lint  also  iM'cause  transpiration 
inereiis<'S  with  the  vclix-ity  of  tin-  wind,  other  things  being  equal.  The 
avem;!!'  niaxliMiiiii  veloeity  of  tlie  wind  varies  greatly  within  thelimita 
of  tin-  Disni.-il  Swaiu])  [I'gioii,  the  ratio  of  vehteity  at  Capo  Henry,  one 
of  till'  most  exjxisecj  jiolnlM  oil  the  AttHiitJu  eoast  of  North  America,  to 
thai  at  Niirfolk  lieiiiy  nearly  iw  .5  t.(i  :J.  The  range  iu  average  inaxi- 
niiiiri  vi'locity  fiimi  inoiilli  Id  inonlli  does  not  greatly  vary,  as  that  iu 
the  ijioiitli  of  ;rri'iiti'st.  (:\Ia"<^h)  exeeeds  that  in  the  month  of  least 
(July)  liy  alioiit  :{U  iM-i-eeiil. 

BUUUAST. 

'Die  el i male  of  the  Di.sinal  Suanip  n-gion  as  a  whole  Is  highly  favor- 
iihle  ill  all  esseiilial  ii'speetw  to  the  vigofoiis  gnm'th  of  what  we  may 
term,  for  ih<'  sak«'  of  eimveiiien<-e,  "ndrnial"  iilants;  i.  o.,  such  H8  are 
not  <>s|M-eiiilly  •■qiiippi'd  loeiniiire  any  kinil  of  e.vl.reme  i-4>nditions.  It 
is  e)ianie1eri/.<'d  by  a  li>ii<;  grnwing  periixl  wjlli  a  relatively  high  B(im 
total  of  i-lVcelive  leniperatnre,  a  mild  winter,  iiormally  slight  daily 
varialioiis  of  lemiieratnii-,  alamdaiit  .sunshine,  heavy  and  well  dis- 
triliiiled  rainfall,  and  II  high  anil  i-eiiiarkably  iiiiiform  percentage  of 
aliiiosplierie  inoistiire.  II  \n  iiieeiniiiently  h  foi-est  el i mate,  and  the 
wliiili'  region  was.  in  its  |iriinilive  [-unilitioii,  densely  foresttnl.  There 
slill  remain,  espeeially  in  the  de|>tliK  of  the  [>iHmiil  Swamp,  many 
Iji'es  of  irreal  size.  On  the  outn-r  eoiiwl,  however,  among  the  Band 
dunes,  lural  •jiialities  of  the  soil  and  exti-eme  ex^Htsure  t.o  the  wind 

'  Soi-  Ib'ii.  Chief  LT.  S.  Weather  Barean  for  lUUO-O;,  charts  1  and  3. 
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neutralize  these  favorable  conditions  and  occasion  the  presence  of 
vegetation  which  is  decidedly  desert-like. 

OEOORAPHT  AND  PHTSIOORAPHT. 

GENERAL  GEOOBAFHT  OF  THE  REGION. 

The  territory  embraced  in  this  report  under  the  designation  "Dis- 
mal Swamp  Region  "  lies,  roughly,  between  parallels  36°  and  37°  N. 
latitude  and  meridians  75°  50'  and  76°  35'  W.  longitude.  It  covers  a 
considerable  part  of  the  Coastal  Plain  ^  area  in  southeastern  Virginia 
and  nortlieastern  North  Carolina.  It  is  bounded  on  the  north  by  the 
mouth  of  the  James  River  (Hampton  Roads)  and  of  Chesapeake  Bay, 
on  the  east  by  the  Atlantic  Ocean,  on  the  south  by  Albemarle  Sound, 
and  on  the  west  approximately  by  the  western  border  of  the  Great 
Dismal  Swamp.  The  region,  therefore,  comprises  the  whole  of 
Princess  Anne  and  Norfolk  counties  and  the  eastern  portion  of 
Nansemond  County  in  Virginia  and  the  whole  of  Currituck,  Camden, 
Pasquotank,  and  Perquimans  counties  in  North  Carolina. 

Owing  to  the  limited  time  which  could  be  devoted  to  the  survey, 
not  every  part  of  the  area  thus  defined  was  thoroughly  explored.  The 
southern  or  North  Carolina  portion  was  only  sui^rficially  and  par- 
tially examined,  the  counties  of  Currituck  and  Camden  having  been 
tiaversed  merely  by  railway.  On  the  other  hand,  a  large  part  of 
Princess  Anne  and  Norfolk  counties,  Va.,  as  well  as  of  that  section 
of  Nansemond  County  which  lies  within  the  borders  of  the  Dismal 
Swamp,  was  explored  with  considerable  care. 

The  greatest  length  of  the  region,  from  Willoughby  Spit  south  to 
Albemarle  Sound,  is  nearly  96.5  kilometers  (60  miles).  Its  greatest 
width,  along  the  Virginia-North  Carolina  boundary,  is  about  65  kilo- 
meters (40  miles).  Approximately  the  area  embraces  6,200  square 
kilometers  (2,400  square  miles). ^    The  whole  is  a  flat  or  slightly  undu- 

'In  order  that  the  term  ''Coastal  Plain/* as  here  employed,  maybe  i»erfectly 
clear  to  readers,  I  may  be  allowed  to  quote  from  Mr.  N.  H.  Darton's  manuscript 
the  following  detiiiition: 

•  •  The  central  and  southern  portions  of  the  Atlantic  slope  of  the  United  States 
embrace  four  provinces  of  very  distinct  characteristics.  From  the  westward  there 
is.  first,  the  plateau  province,  which  comprises  broad  basins,  occupied  by  upper 
Paleozoic  rocks.  The  second  is  the  Appalachian  province,  consisting  of  high, 
lori^itudlnal  ridges,  due  in  greater  part  to  sharply  folded  middle  and  lower  Pale- 
ozoic rocks.  Third,  the  Piedmont  Plateau  province,  a  region  of  undulating 
plains,  extending  from  the  Blue  Ridge  with  a  gradual  declivity  eastward,  and 
underlain  by  crystalline  rocks.  And,  fourth,  the  Coastal  Plain,  a  province  bor- 
dering the  ocean,  deeply  invaded  by  tide- water  estuaries  and  underlain  by  gently 
east-dip])i?iK  unconsolidated  strata  from  early  Cretaceous  to  Recent  age." 

This  figure  would  be  considerably  smaller  if  we  subtract  the  area  of  the  numer- 
ous salt-water  bays  and  lagoons  which  extend  inland,  especially  on  the  north  and 
east. 
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lating  plain,  varying  in  olevation  from  mean  tide  level  to  6.6  meters 
{"22.:!  fei't)  alN)ve  that  level,  except  at  some  pointfi  along  the  onter 
coast,  where  the  drifting  sands  form  dunes  that  rise  to  a  considerably 
greater  height.  The  elevation  of  by  far  the  greater  jMurt  of  the  area 
is  from  3  to  (>  met(M-8  (10  to  20  feet),  llie  maximum  altitude,  leaving 
ont  of  consideration  the  sea  dunes,  is  reached  in  the  heart  of  the 
Dismal  Swamp,  fn)m  which  i>oint  there  is  a  gentle  terraoe-like  slope 
towanl  sea  level  on  the  north,  ea^t,  and  south*  Along  the  western 
margin  of  the  gi*eat  sw^amp  occu]*s  a  more  or  less  sharply  defined 
ancient  sea  In^ac^h,  the  Nansemond  escarpment,  which  varies  in  height 
from  H  to  15  metei*s  (5  to  50  feet)^  and  constitutes  the  natural  western 
boundary  of  tlu*  Dismal  Swamp  region. 

Numerous  waterways  travei*se  this  flat  plain,  most  of  which  have 
their  source  in  or  near  the  Dismal  Swamp,  and  flow  northward  into 
the  James  River  and  Chesapeake  Bay  and  southward  and  sontheast- 
ward  inlo  C'lirrituek  and  Albemarle  sounds.  These  are  the  Nanse- 
mond and  its  tributaries,  Elizabeth  River  and  its  branches,  and 
Lynnhav<'n  River  with  its  numerous  ramiflcations  on  the  northwest, 
north,  and  northeast,  and  North  Landing,  Northwest,  North,  Pas- 
quotank, Little,  and  Penjuimans  rivei*s  on  the  east,  southeast,  and 
south.  Near  their  sources  most  of  thes<»  water  cotirses  are  small  fresh 
streams  of  sluggish,  dark-brown  water,  rich  in  finely  divided  organic 
matter,  but  they  soon  widen  out  into  estuarine  channels  in  which 
tidal  action  is  distinctly  penn^ptible,  and  whose  waters,  in  the  streams 
flowing  into  the  James  and  C-hesapeake  I^ay,  l>ecome  first  brackish 
and  then  salt.  T\w  brooks  which  are  tributary  to  these  rivers  are  in 
most  cases  more  or  less  ov<M'grown  with  ])alustrine  vegetation  and 
their  current  is  usually  almost  imperceptible. 

PROMINENT  PHTSIOGRAPHIC  FEATT7BX& 

The  princi])al  physiographic  features  of  the  nonaqueous  surfiioe  of 
the  region  are  more  or  less  intimately  CHHinectod  with  and  dependent 
upon  the  character  of  the  plant  formations  which  c^)ver  them,  although 
this,  in  turn,  is  of  course  primarily  <lue  to  ccmditious  of  soil  and  of 
drainag(^  The  several  an»as  whi(?h  may  be  descrilH^l  in  some  detail, 
proce<Mling  from  the  coast  line  towanl  the  int(»rior,  am:  (1)  The  beach 
and  the  dunes,  ('J)  the  salt  marsh,  ('$)  the  plain,  (4)  the  swamps^ 

THE   nEACII   AND  THE   DUNES. 

Tliis  area  follows  the  shore  from  the  mouth  of  the  Nansemond 
Kiver  arouiHl  ('a])e  Henry  and  down  the  outer  Atlantic  eoiist,  as  well 
as  part,  way  around  the  deex),  irregular  indentations  of  the  shore 
lin<'  which  ai'c  forme<l  by  Elizalu'th  and  Lynnhaven  rivers  and  their 


>  Shjilor.  loth  Ann.  Rep.  iho\.  Surv..  pp.  'J.V»  to  :;::«  ( IWM)). 
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branches.  It  varies  in  width  fi-oni  a  iiiow  stiii*  2  or  :|  iiM'ti-iTs  wide 
{as  aloD(;  the  estnarieH)  to  nearly  I  kih>molcr  (ovit  i  milt')  at  ('ape 
Henry,  Its  surface  ovorywlion*  consists  of  liiicly  ilivith-d,  wave- 
(leposited,  ami  often  wind-hlown  wliitish  Biuid, 

In  the  more  sheltered  wives  anil  alonji;  Ihe  vivorM  jiiid  Imyouu  the 
l>each  is  ordinarily  »in<iot)i  ami  gently  slojiin};,  with  a  contour 
iinbroken  by  abrupt  elevations.  Tlie  sands  of  tlie  nioiv>  exjMised  iKir- 
tionH  of  the  coast,  on  the  other  liand,  ai-e  piled  up  by  Iho  wind  so  as  to 
form  dunes  which  are  sometimes  much  the  highest  laud  of  the  region. 


(■|u-s;ii.rakclSnyw 
III  11  i>»iiil  L'l  kilon 
firadiiJilly.le<-i-.-as. 

CapoIIiilli 


CapoHuury,  Vu.,  HhowlnB  advance  .m  Tlie  Di^n* 


iikI  lillls  reaches  its  eulmiaalinn  at  ('a]K-  Henry,  whore 
the  hi^liesl  iluiie  is  roughly  estimated  1o  lie  L'.")  meters 
■  iiieaii  tide  level.'  'I'henee  aUiiig  Uie  south  shore  of 
Willoiighliy  Spil  ami  along  Ihe  Atlaiitie  strand 
>melerK(|.">  mil(w)  soullieast  of  Cape  Henry  llic  dnnes 
ise  in  siw  ami  linjiUy  di.sipjiear.  Whether  .sand  hills 
I-  In'fH-eeii  liie  Vii'ginia-Xortli  ('amlina  honndaiy  and 
■as  not  aseerlained. 


'  The  hifhe  t  L-outonr  noted  on  the  Norfolk  folio  of  tliu  Cleolo^cid  Atlaa  of  the 
initLil  StiitrB  in  ■»()  feet,  lint  higher  contours  lyinm  iusiile  this  are  lDdicat«<l.  A 
?ntiiry  a^^o  li.  H,  Lntrolxi  fsee  be'nw  i  estimated  thi'  hei|;ht  of  theliJKhtfit  <lnne  to  be 
ot  ■■  Irss  tlitin  IIWi  fei't  aboTt*  hiKli-wnter  mark." 
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Till-  li-ssi-r  diuur.sitii  tliis  coiiHt  ti])i>oar  ittiually  to  originate  alwnt 
tufts  <)r  niiirriiiii  ffniss  {AuutioiihUii  ■■irf:iini'ui),  altliough  Uniolapani- 
iMluhi,  I'll  nil- II  III  "iH'inno,  aii'l  filliiT  pliitits  tiro  likewiBe  effective  as 
iJic  iiuciri  cif  ait-iiiinilatioiis.  As  ti  riili'  tlii?  outermost  (lanes  are  the 
l()W<'st,  Ih-Im;:  only  lin'jwt  hi{;h  or  Iowit.  The  height  of  the  hills 
iiK-i-easi's  with  jirf'iiti'r  or  less  reiriilaril y  to  ihe  iniiemiost,  normally 
the  liijrhest,  line  of  tlunes.  The  last  aiv  often  forested,  althoagh  at 
('ai«'  Ileniy,  wli(?r«  they  attain  their  maximum  elevation,  they  are 
ih;votil  of  \'e!^itation  excepting  a  few  plants  of  marram  grass  {Ammo- 


The  I 


ID  liiliitiil  vi'e«tHtiiin  iK'nrt'apcHunry,  Vft. 

lost  iliines  uHuallyfonn 


iilvfti  iieiv  anit  there  l)y  ilic  »'in<l,  hut  conforming 
iiiaiJilv  lo  lli<>  c'otitonr  ul'tiii-  <M>ivst.  Tli<-  nii<l<lle  iliineH  also  exhibit  a 
(enileiiey  l»  I'unii  rows  i>aiiillel  to  tlie  sliore  line,  but  this  temlenoy  is 
ofleii  tiinilUiril  ami  olis<'iiit'<l  so  iliiit  lliei'e  I'l-eiineuliy  apiMiir!*  a  total 
hiek  of  Older  in  iheii-  arran^^emenl.  The  onter  or  si'awnnl  slope  of 
Ihe  dnties  is  very  p>nlh',  and  Is  usnaily  more  irret;iilar  than  the 
aUrnpt  Ijimlwaid  di'<-Iivily.  whose  niifile.e.  tr.ji,  \\\o  highest dunes at 
<'ape  lli-nry,  is  abonl  L".  de}.'r.-es. 
At  nnd  tiejir  Cape  Henry  Ihe  dune  men  is  iinmislakaldy  llllvanci[^^ 
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inlaiul,  wliilo  «laewhero  along  this  euast  mich  a  movement  is  less  evi- 
dent or  not  to  be  detecte<l  (fig.  51).  From  the  Hummit  and  the  steep 
inward  face  of  the  highest  dunes  at  Cape  Henry  project  the  tops  of 
old  oypress  trees,  some  of  which  still  bear  a  few  living  leaves  (flg.  52). 
Tile  sand  is  pouring  down  upon  the  floor  of  a  tract  of  swampy  forest 
(locally  known  us  "The  Desert,")  and  the  leaves  and  branches  of 
many  of  the  trees  have  been  more  or  less  perfectly  denuded  by  sand- 
laden  winds  (fig.  5.3).  Between  these  higli  inner  dunes  and  the  beaeh 
are  to  lie  seen  dead  trunks  of  large  pine  trees  standing  amid  the  bar- 
ren sands. 

The  Desert  itself  occupies  an  ancient  dune  area,  and  bears  witness 
to  tlie  fact  that,  while  at  present  the  aeolian  sands  are  gaining  upon 


Fio.  53.— iQcarsloii  of  the  und  on  Inlmnd  vo^t»tlon  neftr  Cape  Heury, 


the  fon-st,  in  times  past  a  eontrarj'  pi-ocess  has  hatl  phi«re  (lig.  54), 
Thin  foi>'«t  jin-a  covers  an  area  of  alternate  elevations  and  depres- 
sions, the  former  liearing  a  growth  of  oaks,  pines,  and  a  more  or  less 
xeropliilous  undei^rowth,  the  latter  a  palustrine  forest  of  cypress 
(Tjixotlium),  black  gum  ( Yi/ssn  hiflnra),  red  maple  {Acer  ruhrum), 
(■!<■.,  witli  hero  and  there  small,  shallow  pools  containing  aquatic 
\ei^i'(ation.  The  riilges  which  traverse  The  Desert  conform  generally 
it!  direction  to  that  of  the  present  coast  line. 

Very  interesting,  as  showing  how  little  conditions  have  altered  at 
Ciipe  Henry  within  the  past  one  liundred  years,  is  tlic  following 
d((s(riiition<if  the  dunes  as  they  api)eared  alwtnt  1700  to  H,  II.  r.«trobe:' 

TheM)  easterly  wimla.  blowing  dnriag  the  driest  and  hottest  Keason  of  the  year, 
'  Trans.  Am.  Phil,  So<\.  vol.  4,  pp.  4:«  to  1-13  (1709), 
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carry  forward  the  t;reHtc«t  <iuautity  of  Bond,  and  have  niniMiiil  bOU,  which  now 
e\tetiil  about  a  mile  from  the  beach.  The  luttnnd  level  of  th*fauid,eleTatod  little 
more  than  H)  feet  above  high-water  mark,  has  a  very  gende  decllvltf  to  the  oast 
It  is  now  a  Kwamp  of  nbont  !>  miles  siiiiare  (2.)  square  milea).  The  soil  bdow  the 
surface  is  a  white,  loamy  sand;  and  if  the  water  falling  npon  ornaing.init  bada 
freedit<char;,'eto  the  ciceaii  it  would  probably  be  perrectlrdrj.  This,  however,  the 
sand  bills  iirevnt,  and  the  water  ia  discharged  into  the  sea  to  the  aonthwftrd  and 
into  the  mouth  of  the  Chesapeake  tii  the  northward  by  small  creeks,  which  find 
vent  from  the  wenterly  eitremes  of  the  swamp.  Lynnhaven  Creek  Is  Uie  moat 
cousidernble  of  thi^e  drains.  The  swamp,  or,  ai  the  neighboring  inhabitants  call 
it,  The  Desert,  ia  overftrown  with  aquatic  tret's  iind  ehmba.  The  gnm  (L.  ttgra- 
eirf»(0,thecypress,  the  maple  (.4. 7-n(ir»ni),thetre6improperl7oallod"iyo«iiiore" 
{l'iat>ihii>ioccidentulU),thB  iUyiiuliavirginiana.lihew&xjnyiXio  iMfirieaoer^era), 


anil  thi>rt<i>i  i  .\ri'iiil!iiiiriiiti-rtii\  an'  the  prin  iiniI.  Uf  them  many  tl 
alreiuly  buried  in  the  !<imd.  which  ovi-rtops  tlieir  siimuiits  and  threaten!  thewhole 
foruKt  with  raiti.  Their  deslntctiou  is  slow,  but  inevitable.  Ut>on  the  extnOM 
%Agi\  of  thf  Mind  hilln.  toward  thi;  Hwump.  Ihi'  wind,  opposMi  by  the  topB  t€  the 
trecH.  furmM  an  tiiily.  The  xaiid  I'nrrieil  alon;;  with  it  is  precipitated,  snd  miia 
dowu  the  blink  into  tho  swamp.  IIh  s1oi«  is  very  ai'ctiratety  in  an  angle  of  4S 
dei^ieca.  Ily  gntdniit  at^umiilatinn  tbi>  hill  dim  1m  np  their  trunks:  they  wither 
slowly,  anil  before  they  are  entirely  bnrii-il  they  ilin.  Host  of  them  looe  all  their 
briinchcH.  au<l  nuthiii;;  bnt  ttis  trunk  remains  to  Ihi  covered  with  sand;  bntaome 
of  the  cyitri'sH  ri'tain  lifo  to  the  last.    •    •    • 

Since  tht<f>Htabli:thment  of  the  1if;ht(abi>ut sixteen  yeiirsago)  thehillahaTeilaea 
a)>nut  in  foi-t  in  height,  and  have  proem>il<i1  infai  tho  Desert  alwnt  :i4)  y«rda  from 
aepiit  iminteil  imt  tciniK  by  thekeeiMT.    '■    "    *    The  height  of  the  hill  at  ttw 
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awiuup  is  between  TO  and  SU  feet  iwrpendiciilar.  It  is  higher  ueazer  the  sea,  the 
inner  edge  being  rounded  off.  and  I  think  at  itn  highest  point  it  can  not  be  lees 
than  100  feet  above  high-water  mark. 

If  the  hills  advance  at  an  etjnal  ratiu  for  twenty  or  thirty  yean  wore,  they  will 
Hwall()w  up  the  wholi!  Hwamp  and  render  the  oosHt  a  deflsrt  indeeil,  for  not  a  blade 
of  g^asH  finils  nntriment  npon  the  sand  [sic]. 

I'll  is  is  ovt'ii  tivilay  n  very  xiiod  pirtiit-o  of  tlu'  Capi*  llciirv  sftiid  hills 

iiihI  the  forest  Ix'liiixl  tlieni.     The  atlvaiiut-  of  the  saiul  must  liivve 

pi-cK 'red I'll  Ht  11  niiu-ti  less  rapid  rate  iliiriiig  the  [mst.  <'i'ntury,  howi'vi-r, 

l.lijiii  liiintin  "h"  slxIcou  yeai-s  befrm'  T-atii>bo'a  visit. 

Other  eviiUmci'S  are  not  lacking  of  a  subsidence  and  conscKiuont  i-e- 


Fii:. '»  -Torruvu  along  thu  shore  neur  Virginia  Beach:  Buail  above,  clay  Iiolow. 


.■ssi.iii  of  lliis  (-(Hist  line.  In  the  low  U-irnv  of  t'oliiiiibia  clay  (fig.  5^.) 
Uii-li  oiilci-ops  iiliing  Ihe  iH-iich  from  <;ai«>  llviii-y  southward,  HOinp- 
iiiKs  scviTiil  ini'tiTs  aliov«  higli-tide  liiiiil,  somoliincs  lielwcoii  tln^ 
■vi'ls  of  liigli  anil  low  lidc,  stiiiiijis  in  xilii  (usually  of  iheryiiri'-ss)  aiv 
rc<[ii<-nt  ly  to  lie  .s<>eri.  Sui-h  stumps  are  said  to  lie  alunidiuit  )ien«at)i 
III'  waters  of  Alhcniarh;  Sound. 

THK   SALT  MAHSHKS. 

Tliis  loi«igi-ji])liii-al  feature,  wliirh  cxju-tly  coincides  with  a  plant 
iniiiLlioii,  is  almost  i-verywliere  developed  along  cn-eks  and  rivers 
s  I'jii-  ii[iHiieata  as  tlio  infliieiiec  of  In-iu'kisli  water  makes  iiKClf  fi-lt, 
nd  in  shclleii-d  liayuus  and  lagoons  wliei-e  the  slope  of  the  shore 
;  vi-ry  gentle.     Along  .>(treanis  llii'  salt  niai*sli  eonHists  nsnnlly  of  a 
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uarrow  Mirip  on  ('a<*li  side  of  the  cliannel,  while  in  lagoons  (notably 
the  upper  part  of  Uavk  Bay)  it  sometimeH  takos  the  form  of  a  meadow 
of  considerable*  width.  While  the  largoHt  salt  ma¥shes*are  found 
just  insid(»  tlie  heacth  and  dune  area  of  the  outer  coast,  the  narrow 
bells  whieli  frinj^e  tidal  streams  penetrate  deeply  into  the  inland 
plain,  w]uM*<»  tlu^v  are  always  at  once  reco^izable  by  their  peculiar 
ve^(»tation. 

The  pr(»s(MU!e  and  ext(Mit  of  salt  marshes  along  the  shores  of  Curri- 
tuek  and  Albemarh*  sounds  was  not  ascertained.  At  the  head  of 
Hack  15ay,  whi<?h  (eventually  opens  into  Currituck  Sound,  extensive 
brackish  meadows  oeeur.  On  the  other  hand,  this  formation  does 
not  exist  al)out  Kdenton  l>ay,  on  the  north  shore  of  All)emarle  Sound. 
Th(»  latter  sound,  fiMl  as  it  is  by  numerous  fresh-wat^r  streams,  some 
of  whieh  an^  of  eonsidei-able  siz(s  is  rarely  at  all  bi'ac?kish. 

Above  t.he  limit  of  salin(»  water  tlu^  larjjjer  streams  are  bordennl  by 
mai'shes  whieh  res(Mnble  the  salt  marsli,  but  are  occupied  by  fresh- 
wat(M*  vegetation. 

THK  PLAIN. 

The  gi(»atcr  part  of  tlu^  t^^-ritory  <>ast  and  north  of  the  Great  Dis- 
mal Swanij),  to«^et.her  with  tbat  south  of  tlie  swamp  and  immediately 
bordcrinjr  Alb(^marl<' Sound,  constitutes  what  maybe  termed  "The 
plain."  It  was  in  all  probability  originally  <n'erywhcre  covered  by  a 
forest  of  short-leaf  j)ine  {J^inus  facdfi),  in  which  hard- wood  species 
(oaks,  sweet,  guui,  etc.)  held  a  S4»condary  i)lace.  Since  the  settlement 
of  the  region,  liowever,  conditions  have  be<Mi  greatly  altered.  Much 
of  it  has  been  d(»f(>rest(Ml  and  occupied  by  cultivated  crops  and  by 
dwellings.  Tn  th<»  remaining  fon^st  much  of  t.he  pine  has  been  cut 
down,  and  as  a  result  deciduous  species  play  a  much  more  important 
part  in  its  com|)osition  than  was  pi'obably  the  ciise  l)efore  the  advent 
of  civilizat  ion.  Kvcmi  then  the  pin(»  fon^st  was  interrupted,  espooially 
along  wate?-  eonrs<'s,  by  ai'eas  of  wood<»d  swamp  and  of  salt  marsh. 
To-day  it  is  for  th«»  most  ]>ai't  broken  up  into  scatt^M-cnl  tracts  of  com- 
parativ4»iy  sniail  extent,  between  which  intervene  areas  of  cleared  land. 

Tlu»  geiiernl  surface  (»f  this  plain  is  flat  or  slightly  undulating. 
Elevations  that,  can  be  termed  hills  do  not  occur.  To  the  drainage 
system  and  tin*  dilVen'ncM's  in  tin*  ])lant  covering,  rather  than  the 
orogra])hy,  is  attributable  what  little^  of  variety  its  physiognomy 
exhibits. 

TIIK   S\VAMI»S. 

The  (Jreat  Dismal  Swamp  and  tbe  lesser  outlying  morasses  of  the 
region  constitute  the  most  northeast 4M*n  <»xt.(Misive  outpost  of  that 
imnH'ns4»  body  of  palustrim^  forest  whicli  covei*s  so  lai'ge  a  part  of  the 
Coastal  IMain  of  the  southeast-iMMi  rnit<Ml  Stat(»s,  and  which  extends 
up  the  Mississip[)i  Uiv<M'  and  its  larg<'r  tributaries  to  southeastern 
Missouri  and  southern  Illinois  and  Indiana. 
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The  Dismal  Swamp,"  to  quote  Professor  Shaler,  "belongs  alto- 
gether to  that  group  of  inundated  lands  where  the  lack  of  drainage  is 
due  to  an  original  deficiency  of  slope,  combined  with  the  flow-retarding 
influence  of  vegetation  on  the  movement  of  water  from  the  land."^ 
North  of  the  mouth  of  the  Chesapeake  the  inclination  of  the  plain  is 
usually  sufficiently  great  to  permit  the  ready  oif-flow  of  the  rainfall, 
while  the  climate  is  unfavorable  to  the  development  of  certain  t^^j^s 
of  vegetation  (especially  the  large  cane,  Arundinaria  rnacrosperma), 
that  are  X)articularly  effective  in  retaining  the  surface  water. 

The  total  area  of  the  Dismal  Swamp  is  estimated  at  about  3,000 
square  kilometers  (1,500  square  miles),  which  comprises  all  extensive 
bodies  of  hygrophile  forest  lying  between  Elizabeth  River  and  the 
mouth  of  the  James  on  the  north,  and  Albermarle  Sound  on  the  south. 
More  than  one-half  of  this  area  lies  in  North  Carolina,  the  Virginia 
State  line  passing  not  far  south  of  Lake  Drummond.  An  additional 
1,800  S(iuare  kilometers  (700  square  miles)  is  computed  to  have  been 
reclaiuuMl  l)y  drainage  frcmi  the  original  area  of  the  gi'eat  swamp.  A 
large  part  of  this  land  was  deprived  of  its  excess  of  water  by  the  dig- 
ging of  the  Dismal  Swamp  Canal,  close  upon  a  century  ago.  The 
canal  ti'av(^rses  the  swamp  east  of  its  center,  and  has  had  the  effect 
of  partially  draining  the  region  east  of  it,  while  retaining  in  the  por- 
tion to  the  west  much  water  that  formerly  escaped  into  the  sounds. 
ConscMiuently  the  western  section  of  the  swamp  is  probably  wetter 
than  it  was  a  hundred  yejj<rs  ago.  Much  of  the  land  east  of  the  canal 
is  now  in  cultivation  or  is  susceptible  of  cultivation  after  much  less 
pr(q)aiation  than  the  western  part  of  the  swamp  would  require. 

The  outlines  of  the  morass  are  very  irregular,  particularly  on  its 
eastern  margin,  where  the  reclamation  of  ext-ensive  tracts  has  cut  off 
from  the  principal  swamp  some  areas  of  hygrophile  forest,  especially 
along  the  upper  waters  of  the  rivers,  which  were  once  continuous  with 
it.  Occupying  scattered  depressions  over  the  whole  region,  beyond 
what  could  ever  have  been  the  limits  of  the  Great  Dismal  Swamp 
itself,  are  lesser  tracts  of  similar  character,  which  exhibit  the  same 
peculiarities,  but  on  a  smaller  scale. 

The  Dismal  Swamp  is  traversed  by  contour  lines  of  from  14  to  6 
meters  (5  to  20  feet)  elevation,  and  a  great  part  of  its  area  is  thus 
more  elevatcnl  than  the  major  i)ortion  of  the  plain  lying  to  the  east 
and  nortlicast.  The  surface  of  Lake  Drummond,  nearly  if  not  quite 
the  highest  point  in  the  swamp,  is  normally  6|  meters  (22.2  feet)  above 
sea  level. 

This  interesting  body  of  water  (PI,  LXV,  frontispiece),  lying  approx- 
imately in  the  center  of  the  Dismal  Swamp,  is  about  5  kilometers  (3 
miles)  in  greatest  diameter,  and  is  of  quite  regular  shape,  as  the 
slior(^  line  forms  long  curves  uninterrupted  by  promontories,  and 
there  are  no  islands.     The  depth  of  water,  which  is  said  not  to  have 


*  Shaler,  loc.  cit.,  p.  31^. 
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tixcevdod  :!  iiitit«re  {abuiit  ti  feet)  in  xny  portion  originally,  haa  been 
incrciuscd  liy  the  (lig(;ing  of  cantils  and  other  artificial  cansea  until  lite 
itoriiiHl  ^rcii1«Ht  depth  In  about  4^  meters  (15  feet).  In  Kovember, 
18!)8,  however,  th«s  d«4)tli  waw  coimiderably  less  than  2  meters  (6  feet) 
in  aliuiisl  4-very  part  of  the  lake,  itnich  of  the  water  having  been 
]-eceiitly  ilniint^l  off  through  tho  fetnU-r  uf  the  Dismal  Swamp  Canal. 
Tho  watei-  wns  then  lower  than  it  had  ever  before  been  knom-n 
to  In-. 

Tlif  water  of  Lako  Di-uiiiuiund,  liko  that  of  the  wooded  swamps  of  the 
CoiMtal  I'lain  };;eiK!rally,  is  nf  a  deep  browii  hue  and  is  rather  turbid. 
When  tjikon  up  in  Hiiiall  quantity  thci  eolor  is  much  like  that  of  sheny. 
TliLs  bi'own  color  ia  doubtlcHs  due  to  tho  groat  amount  of  fiiiely  divided 


vc}r''talili'  matler  wii.h  wliicli  il  is  impivguali'il.  Tito  jHiuple  uf  the 
vouiitrysidr  ascrilx-  in  flic  sw)ini|t  wafer  funic  pro]H>rtitw,  whioh  they 
Iwlii've  11)  lie  ilcrived  rniiii  flu-  bark  juhI  w<m.l  of  fhc  "juniper,"  or 
wliilc  c-<'dar.  D'-spiff  lliis  Inrgi-  imtcciiI afi*-  uf  uremic  matter  held 
KUsiH>ti<li'<l  ill  ifs  wafi'i-,  flic  IliKir  of  llii>  lake  Ik  in  large  itai-t  covered 
with  a  liiii-  wliiic  sjiTid. 

Tlif2ii'i-u1iarity  of  fheasiH-<-f  n(  Ijiike  DruniiiKiiid  is  enhanced  by  the 
iiuilliludiMir  jzruy  old  i-ypress  stumps,  worn  by  wi>aflier  and  water  into 
a  fliiiiisinKJ  raiil.-islii-  sba[M>s,  iJiat  ctieii-cle  flie  basin,  standing  in  the 
Khalliin  wafer  iicjir  f  lie  slioi-c  {lig.  -"ii;).  Diiritig  vt-ryhigh  watvr  many 
uf  I.Ih's<'  sI  iiiiipK  an-  fomplef ely  sulniiergcd.  .V  r<'w  siiuUl  trees  are  Btlll 
alive,  relies  of  what  iiuistonee  havo  been  a  noble  foreut  of  oypren. 
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The  lake  is  entirely  surrounded  by  low,  swampy  woods.  At  two  or 
three  points,  where  the  ground  is  slightly  higher,  are  small  clearings, 
the  remains  of  old  lumber  camps.  In  a  very  few  places,  notably  at 
tlu>  mouth  of  the  Jericho  Canal,  soil  is  being  deposited,  and  marshy 
flats,  occupied  chiefly  by  herbaceous  vegetation,  extend  a  little  way 
into  the  lake.  The  total  present  area  of  these  flats,  when  the  water 
of  the  lake  is  at  its  normal  level,  is  perhaps  a  hectare  (2^  acres). 

In  spite  of  the  slight  differences  of  elevation  already  mentioned, 
the  surface  of  the  Dismal  Swamp  exhibits  very  little  diversity,  the 
variations  from  the  highest  ground  to  the  lowest  being  insignificant 
to  the  eye,  although  sufficient  to  induce  some  alterations  in  the  plant 
covering.  A  great  i)art  of  the  swamp  is  covered  with  standing  water, 
which  varies  in  depth  at  different  seasons,  but  rarely,  even  in  the 
wettest  parts,  exceeds  (J  decimeters  (2  feet),  and  is  usually  from  2  to 
15  ceiitim(»ters  (1  to  6  inches).  The  several  ditches  or  small  canals 
that  have  been  cut  through  the  Dismal  Swamp  ordinarily  contain 
about  a  meter  (3  or  4  f(*et)  of  water.  Usually  in  the  early  fall  a  con- 
siderable part  of  the  swamp  is  sufficiently  dried  off  for  a  number  of 
weeks  to  be  traversed  dry  shod,  but  in  its  normal  condition  the 
greater  part  is  verN'  wet. 

The  origin  of  the  Dismal  Swamp  and  of  its  central  body  of  water, 
Lake  Drummond,  olfers  an  interesting  problem  in  historical  geology, 
and  one  that  has  been  much  discussed,  but  it  is  outside  the  province 
of  this  paper. 

C'ul.  William  Byrd,  a  commissioner  appointed  by  one  of  the  colonial 
governors  of  Virginia  to  fix  the  boundary  between  that  colony  and 
North  Carolina,  gives  an  entertaining  account  of  the  Dismal  Swamp 
as  he  and  his  party  of  surveyors  found  it  at  that  early  day.  I  quote 
from  '*The  History  of  the  Dividing  Line:  Run  in  the  Year  1728," one 
of  the  papei-s  comprised  in  the  **  Westover  Manuscripts  of  William 
Byrd,  esq.,  of  Westover,"  published  at  Petersburg,  1841.  On  their 
first  day  in  the  swamp  Mr.  Byrd's  party  were  ''blessed  with  pretty 
<lry  ground  for  3  miles  together.  But  they  paid  dear  for  it  in  the 
next  two,  consisting  of  one  continuous  frightful  pocoson,  which  no 
ereat  ures  but  those  of  the  amphibious  kind  had  ventured  into  before. 
This  filthy  (luaginire  did  in  earnest  put  the  men's  courage  to  a  trial, 
and  tliough  1  can  not  say  it  made  them  lose  their  patience,  yet  they 
lost  tlieir  humor  for  joking.  They  kept  their  gravity  like  so  many 
Spaniards,  so  that  a  man  might  have  taken  his  opportunity  to  plunge 
up  to  the  chin  without  danger  of  being  laughed  at." 

"The  ignorance  of  the  borderers"  concerning  the  Dismal  Swamp  is 
iniicli  complained  of,  "notwithstanding  they  had  lived  their  whole 
lives  within  smell  of  it.  *  *  *  At  the  same  time  they  were  simple 
enougli  to  amuse  our  men  with  idle  stories  of  the  lions,  panthers,  and 
alligators  they  were  like  to  encounter  in  that  dreadful  place.  ♦  ♦  ♦ 
The  suiveyors  pursued  their  work  with  all  diligence,  but  still  found 
the  soil  of  the  Dismal  so  spongy  that  the  wat^r  oozed  up  into  every 
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f(M>tst('P  th<\v  took.  To  thoir  sorrow,  too,  they  found  the  weeds  and 
l)riors  more  firmly  interwoven  than  they  did  the  day  before.  Bnt 
the  jxreatest  j^rievanee  was  from  large  cypresses,  which  the  wind  had 
blown  down  and  h(*aixMl  npon  one  another.  On  the  limbs  of  many  of 
tliein  ^rew  sliaii)  snagH,  ^minting  every  way' like  so  many  pikes,  that 
required  nnu^h  pains  and  eaution  to  avoid.  These  trees,  being  ever- 
greens fsie]  an<l  sliooting  their  large  tops  very  high,  are  easily  overset 
by  evrry  gust  of  wind,  beeauso  there  is  no  firm  earth  to  steady  their 
roots.  Thus  many  of  them  wen^  laid  prostrate,  to  the  great  encum- 
brance* of  the  way." 

GEOLOGY. 

It  will  i)e  expedient  to  leave  the  description  of  the  most  recent 
snper(i<Mal  d<4>osits  of  the  Dismal  Swamp  region  to  the  following 
ehapter  on  *' Soils,''  and  to  devote  this  section  of  the  paper  to  a  brief 
deseription  of  the  underlying  strata,  so  far  as  their  character  and 
(»xtent  have  b(*en  determined,  merely  enumerating  the  uppermost 
dei)Osits.  The  series  of  evi^nts  which  has  created  the  surface  topog- 
raphy and  the  arrangcMuent  of  the  underlying  geological  formations 
whi<'h  wo  fin<l  in  the  Disnml  Swamp  region  to-day  has  formed  the 
subj(H't  of  numerous  puljlieations,  and  will  be  described  in  the  text 
of  the  Norfolk  folio  of  the  <Teological  Atlas  of  the  United  States,  soon 
to  1m'  issued  by  the  United  States  (Tcological  Survey.  While  the 
pres4Mit  distribution  of  tlu*  vegetation  of  the  region  is  undoubtedly  in 
part  a  result  of  its  past  geological  mutations,  the  subject  is  too  exten- 
sive to  bo  ent<M'<Ml  upon  in  this  report,  even  were  the  data  at  hand  for 
its  prop(M-  presentation.  Cons<»quently  we  shall  confine  ourselves  to 
a  statcMiH'ut  of  <'\isting  <*ondit  ions. 

Th(»  most  I'ecent  surface*  formation  of  the  Dismal  Swamp  region  con- 
sists, in  \\w  region  d(»signated  as  Tin*  Plain,  of  a  soil  usually  loamy, 
but  varying  from  almost  pur<*  sand,  witli  an  insignificant  content  of 
humus  in  th<*  high(*st  and  b(*st-drained  portions,  to  a  mixture  of  sand, 
silt,  and  considerable  organic  matter  in  the  lower-lying  lands.  In 
tin*  bea<'h  and  dune  an»a  the  surface  formation  ecmsists  entirely  of 
fine  white  sand  of  mai'iiH*  origin.  In  the  swamps,  on  the  other  hand, 
notably  in  the  (in'at  Dismal  itself,  occur  heavy  deposits  of  peat— 
veg(^tabh»  malter  in  various  stage's  of  decomposition — which  in  many 
places  rea«'li  a  thickness  of  .'J  nn^tei's  (lo  feet)  and  are  sometimes  44 
m<»t.(Ms  (IT)  fet't)  thii'k.  Toward  tin'  nuirgins  of  the  Dismal  Swamp 
these  veg<'lable  de]»osits  gradually  <lecrease  in  thickness.  Great 
numlK'rs  of  trunks  of  large  tn»es  liav4»  lM»en  buried  in  the  peat,  and 
are  often  so  well  pi-es4'rved  as  to  1m'  valuable  for  all  pur^ioses  to  which 
newly  felled  limber  can  1m'  put.^  Tlie  surface  of  the  salt  marshes  is 
cov(»nMl  with  a  thin  layer  of  brownish  or  gray  silt,  mixed  with  con- 
sidtM'able  <iecaying  organicr  nnitter  and  s«*iturated  with  water  which 
contains  usually  it  to  '{  per  cent>  of  sodium  chloride.  Under  this  a 
layer  of  stitV,  blue  clay  often  occurs. 

>  See  N.  B.  Wohster,  Amer.  Naturalist,  vol.  9,  pp.  260  to  203  (1876).   . 
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Beneath  these  various  surface  deposits  are  extensive  layers  of  sands, 
claj^s,  gravels,  marls,  and  matter  of  organic  (chiefly  vegetable)  origin, 
which  slope  gradually  to  the  southeast  and  which  have  an  aggregate 
thickness  of  more  than  525  .meters  (1,750  feet).  These  in  turn  rest 
upon  tlie  sti-ata  of  crystalline  rocks  which  are  exposed  farther  west, 
but  in  the  Dismal  Swamp  region  are  everywhere  deeply  buried. 

The  foi'mations  above  the  rock  floor  represent  all  geological  periods 
from  Lower  Cretaceous  to  Recent.  The  greater  part  of  them  were 
deposited  unconformably,  the  general  level  of  the  Coastal  Plain  having 
suffered  numerous  oscillations  during  the  time  in  which  they  were 
laid  down.  The  following  table  of  the  several  formations,  giving 
their  period,  general  character,  and  thickness  wherever  the  last  was 
ascertainable,  is  quoted  verbatim  from  Mr.  Barton's  forthcoming 
paper: 


Period. 

Formation. 

Character. 

Thickness  in  me- 
ters (and  feet). 

Recent 

Pleistocene  . . . 
Neocene 

Eocene 

Alluvium,  etc.    (unconform- 
ity). 

Columbia  (unconformity) 

Lafayette  (unconformit;  r) 

Chesapeake  (unconformity).. 

Pamunkey 

River  mud,  marsh,  beach  sand, 

dune  sand,  etc. 
Sandy  loams,  sands,  and  clays  . . 

Gravel,  orange  sands,  loams 

Fine  sands,  clays,  and  diatoma- 

ceous  deposits. 
Glauconitic  sands,  marls,  and 

clays. 
Clays  and  sands 

0-18  (60). 

a-9  (10-30). 
7.5-12  (26-40). 
10.5-169.5   (35- 

665). 
9?-yO  (30-300). 

Cretaceous 

Marine  deposits  (unconform- 
ity). 

Magothy  (unconformity) 

Potomac  (great  unconform- 
ity). 

Crystalline  rocks 

(^150  (500). 

Sands? 

? 

Sands  and  clays 

60-288?  (200-960). 

Granites,  gneisses,  etc 

The  formations  occupying  the  surface  in  the  Dismal  Swamp  region 
are  the  Chesapeake,  Lafayette,  Columbia,  and  Recent.  Marine  fossils 
are  abundant  in  the  Chesapeake  formation,  fossil  shells  being  present 
in  some  deposits  in  such  quantities  as  to  afford  marls  valuable  for 
agricultural  purposes.  The  inorganic  matter  which  constitutes  the 
bulk  of  all  the  formations  consists  of  the  detritus  of  rocks  in  the 
Appalachian  and  Piedmont  provinces  ^  to  the  west,  which  was  carried 
seaward  by  streams  during  past  ages,  just  as  is  happening  to-day. 

The  Columbia  formation,  a  comparatively  thin  layer  of  sands  and 
sandy  loams,  forms  the  surface  of  almost  every  part  of  the  Dismal 
Swanii)  region  where  very  recent  deposits  (dune  and  beach  sand,  marsh 
silt,  swaTup  peat)  have  not  been  laid  down  upon  it.  This  sheet  varies 
in  thickTiess  from  6  to  10 meters  (20 to 35 feet).  The  formations  lying 
beneath  the  Columbia  are  naturally  exposed  only  in  the  valleys  of  the 
larger  riv  ers,  especially  the  Elizabeth,  the  James  (Hampton  Roads), 
and  the  Nansemond.  A  section  through  part  of  the  Columbia  deposits 
is  exposed  on  the  outer  ocean  beach,  where  it  forms  a  low  bench  of 
clay,  (Mther  above  high  tide  or  between  the  levels  of  ebb  and  flood 
(lig.  55).     The  materials  belonging  to  this  formation,  which  compose 
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'  See  footnote,  p.  331. 
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the  subsoil  of  much  of  the  region,  vary  considerably  at  different 
points,  and  (*oini)ri8e  gravel,  coarse  sand  (sometimes  quicksand),  fine 
sand,  silt,  and  ivd,  yellow,  and  blue  clays,  besides  various  mixtures 
of  sand,  silt,  and  clay.^ 

In  the  greater  part  of  the  Dismal  Swamp  region  water  stands  quite 
near  t  he  surfa<*e  of  the  soil,  so  that  the  roots  of  all  except  the  smallest 
herba(*(M)us  ]>lants  can  readily  penetrate  to  a  depth  at  which  water  \s 
abundant.  All  deep-lying  water  of  the  region,  so  far  as  has  been 
ascertained,  has  a  salty  taste. 

SOUS. 

By  Frank  D.  Gardner.  Aaaiatant,  Division  of  SofU. 
THE  SALT  MARSHES. 

The  soil  of  the  salt  marshes  is  usually  a  brown  silt  containing  much 
partially  decomposed  v<»getable  matter,  beneath  which  stiff  elay  is 
often  ])i'esent  as  a  subsoil,  (^reat  moisture  is  the  normal  condition 
of  this  soil,  and  at  high  tide  it  is  subjeet  to  overflow.  As  the  water 
which  tluMi  <'overs  it  is  strongly  braekish,  the  soil  of  salt  marshes  is 
characterized  by  a  much  higher  jiereentage  of  common  salt  (NaCl) 
than  is  present  in  ordiimry  soils. 

THE  SAND  STRAND. 

The  soil  of  the  l)each  and  dune  ai-ea,  like  that  of  the  salt  marshes, 
poss(^s^c^  no  agricultural  value.  It  is  an  almost  pure  marine  sand, 
whitish  in  <'()lor.  Near  the  tide  limit  parti eles  of  carbonate  of  lime 
(CaC'O;;)  are  somewhat  abundantly  intermixe<l,  a  result  of  the  deoom- 
j)0siti<)n  of  seashcUs.  Farther  back,  how<^ver,  accumnlation  of  lime 
is  f)revcntcd  by  the  dissolving  action  of  rain  water  impregnated  with 
carbonic  oxide  (CO^).  Humus  is  almost  entirely  wanting,  except  on 
the  innermost,  fixed  dunes.  Here  the  growth  of  trees  permits  a  suffi- 
cient accumulation  of  veg(*table  matter  to  give  the  soil  a  grayish  color. 
Klsewhen*  the  s|)ars<»n<*ss  of  the  vegetation,  the  I'eady  permeability 
of  the  sand,  the  mechanical  etVect  of  the  wind,  and  the  rapid  oxida- 
tion l)rough1  about  by  wind  and  sunlight  aiv  conditions  which  inter- 
fere with  the  accninnlation  ef  <lead  vegetable  and  animal  matter. 

Coninion  salt,  sodium  (*liloride,  is  present  in  eonsiderably  larger 
quaTit  i1  y  near  the  shore  than  is  normally  the  ease  in  inland  soils.  The 
pn^sence  of  the  salt  is  easily  accounted  for  by  the  frequency  with 
which  s])ray  is  blown  landward  by  the  wind. 

Tlmt.  t  h<'  [)erc(Mitage  of  sodium  chloride,  as  well  as  of  oAlcinm  oar- 
boTiate,  whi(*h  exists  in  dune  sands  at    any  considerable  distance 

'  The  (^)liimhi.i  formation  is  deHcribecl  by  \V..T.  MoG^.  Am.  Joam.  Soi.,  Mr.  8» 
vol.  :i:».  pp.  li?()  to  M:i.  ;Ws  to  ;W(),  ati:  to  -X^.  4J8  to  400, 1S88;  and  by  N.  H.  Dfurtoii, 
Bal.  (icol.  Sot!.  America,  vol.  3,  pp.431  to 450,  1801. 
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l)eyoud  the  reach  of  the  tides,  is  normally  too  small  to  have  much 
influence  upon  vegetation  is  indicated  by  the  researches  of  Massart 
on  the  Belgian  coast.  The  following  analysis  of  sand-strand  soil  is 
given  in  his  paper  :^ 

Hygroscopic  water 0. 22 

Free  water .28 

Substances  soluble  in  water .02 

SOLUBLE  IN   NITRIC  ACID. 

Iron  oxide .14 

Alumina .13 

Calcium  carbonate _ _ .14 

Magnesium .14 

Carbon  dioxide _ .12 

SOLUBLE  IN  SULPHURIC  ACID. 

Alumina _ .30 

Phosphoric  acid Traces. 

Insoluble 98.81 

100.00 

Despite  its  excessive  permeability,  the  soil  is  here  rarely  dr^^  except 
iit  and  very  near  the  surface.  Even  on  the  dunes  one  can  easily  reach 
moist  sand  with  liis  hands.  Near  tide  level,  as  everyone  knows,  the 
shallowest  depression  soon  fills  with  water.  It  is  probable  that  only 
the  smallest  plants  of  this  strand  formation  ever  have  difficulty  in 
reaching  a  sufficient  supply  of  water  with  their  roots.  Abundant 
deposition  of  moisture  in  the  form  of  spray,  rain,  and  dew,  and  the 
lesistance  to  evaporation  offered  by  the  superficial  layer  of  the  sand,  as 
well  as  by  the  abundant  atmospheric  humidity,  are  factors  which  suffi- 
ciently account  for  this,  at  first  glance,  somewhat  anomalous  condition. 
A  f  ui'ther  physical  peculiarity  of  sand  which  is  of  interest  in  connec- 
tion witli  the  vegetation  is  the  rapidity  with  which  the  surface  layer 
absorbs  a  great  amount  of  heat,  while  the  moist  underlying  portion 
remains  always  cool.  On  the  other  hand,  sand  gives  up  its  heat  with 
('(jual  rapidity.  Consequently  it  receives  after  nightfall  a  heavy  pre- 
cipitation of  dew. 

THE   PLAIN— TRUCK  SOILS.' 

GENERAL   OBSERVATIONS. 

That  i)art  of  the  Dismal  Swamp  region  which  belongs  neither  to  the 
stiaiid,  the  salt  marshes,  nor  the  wooded  swamps  we  have  designated 

'  Mvm.  Soc.  Roy.  Bot.  de  Belgique  32,  pt.  1  (1893);  quoted  from  Swaelmen's  **  Le 
boiseinent  de  la  cote  beige"  (1888). 

Ill  the  following  publications  of  the  Department  of  Agriculture  Professor  Milton 
Whitney  has  quite  fully  described  the  peculiarities  of  the  so-called  **truck"  soils 
that  occur  along  the  Atlantic  coast  in  the  United  States:  Yearbook  for  1894,  pp. 
Ul)  to  14:5  (181)0);  Bui.  No.  5,  Div.  Agr.  Soils,  pp.  15,  16,  pis.  12  to  18  (1896);  Bui. 
No.  l:;,  Div   Agr.  Soils,  pp.'  8  to  11  (1898). 
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Th<^  Plain.  It.  comprises  the  jrroat  bulk  of  those  soils  which  are  at 
X)roseut  of  tli(»  hi^liesl  agricultural  value.  The  lighter,  sandier  soils, 
whi(»h  ehiefly  octcur  near  tide  water,  are  largely  devoted  to  truck  farm- 
ing, th(j  principal  industry  of  the  region.  The  ideal  truck  soil  is  light 
in  texture,  w(»ll  drained,  and  (»asily  worke<l,  and  has  but  a  small 
nat.uial  content  of  organic  matter.  By  a  hapj)y  coincidence  it  is  pre- 
cisely tliis  type  of  soil  which  usually  borders  tide  water,  not  along 
the  outer  shori^  when*  the  sterile  beach  and  dunes  occur,  but  along 
th<»  nuuKM'ous  bayous  and  estuaries  which  intersect  the  coastal  plain 
in  so  bcnvildering  a  fashion.  The  value  of  the  truck  lands  is  thus 
enluuKMMl  by  |he  protection  against  late  and  early  frosts  which  the 
neighborhood  of  the  sea  affords,  and  by  the  ease  with  which  their 
products  can  be  shii)p(Hl  to  a  distance  by  water. 

Tli(*se  three  conditions  are  almost  essential  to  profitable  market 
gardc^niug  on  a  large  scale  when  the  object  is,  as  here,  to  force  vege- 
tables to  (sirly  maturity,  in  order  that  they  nmy  reach  the  large  North- 
ern cities  well  in  a<lvance  of  the  hom<*-grown  pnHluct.  Inland  soils 
can  lan^ly  compete  with  those  lying  in  the  immediate  vicinity  of  salt 
wat(M-:  (1)  Hccaus(»  thi\v  are  usually  too  heavy,  containing  too  high  a 
pcrc(Mitage  of  silt  or  of  clay  in  i)roportion  to  their  sand  content.  The 
conse<iucnce  is  that  they  retain  too  much  water  and  are  slower  to 
warm  up  at  the  beginning  of  the  season,  while  also  they  become  cold 
earlier  in  the  fall  than  do  lighter  soils.  For  these  reasons  they  aiv 
much  m<>r<'  liable  to  tlu^  4»frects  of  lat<M)r  of  early  frosts  than  soils 
near  the  (»oast.  All  tlu'se  soil  conditions  are  obstacles  to  the  quick 
dev<'lo|)nient  of  early  vegetables.  (-J)  Hecause  they  are  too  far  from 
the  sea,  with  its  moderating  inlhience  upon  temperature  in  spring  and 
fall  and  with  its  faciliti<*s  for  cheai)  transportation. 

It  must  not  be  unchM'stood,  however,  that  tlu^re  is  any  single  tyj>e 
of  soil  whicli  met'ts  the  reciuirements  of  all  truck  crops  alike  in  the 
fuIN'st  <lcgrec.  A  soil  that  is  light,  sandy,  and  without  a  stiff  clay 
bottom  to  a  d(>[)tli  of  4  or  5  feet  is  ad  mi  I'ably  adapted  to  sweet  potatm^s 
and  melons,  but  is  less  suitabh*  for  potatoes,  st rawbemes,  and  {leaa, 
whil(*  distinctly  unfitted  for  cabbage  and  spinacli.  In  such  land  a 
ten  or  twiOve  days'  drought  will  burn  out  i)otatoes. 

In  the  (iiM'  truck  region  about  "Norfolk  t wo  well-defined  tyi>es  of 
soil  are  r(»cogniz(»d  by  sonn*  farmers.  On*^  is  a  light  loam,  |)08Se88ing 
only  a  thin  clay  bottom,  beneath  which  there  is  often  a  l>ed  of  quick- 
sand, 'i'his  type  is  best  suited  for  growing  strawlH»rries,  and  yields 
e.\c<dlent  cabl)ag(»s,  although  it  is  not  the  finest  kind  of  soil  for  the 
latt4'r  V4'g(^tablc.  The  second  is  charact<»riz(Mi  by  a  sandy  soil  12  to  18 
inches  dt'cp,  with  a  subsoil  of  clay  sonn^times  stiff  t^nough  to  l>e  used 
for  brick  making.  l*otatoesan<l  tomatoes  are  said  never  to  rot  in  suoh 
soil,  as  frcMpuMitly  happens  when  they  an»  put.  into  that  of  the  first 
type.     This  is  also  4*<msiderefl  a  superior  soil  for  eucumlK*rs. 

C'lMMain  of  the  U'uck  crops,  <»sp«'cially  those  whi<*h  are  sown  in  tho 
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spriiii^,  require  for  their  early  maturity  a  very  light,  dry  .soil,  eontaiii- 
iii^  not  more  than  0  per  eent  of  clay.  Such  are  watermelons,  musk- 
melons  or  cantaloupes,  sweet  potatoes,  cucumbers,  asparagus,  and, 
when  early  maturity  is  very  important,  Irish  potatoes.  On  the  other 
hand,  fall-planted  crops  are  better  adapted  to  heavier  land,  having  a 
clay  content  of  from  6  to  12  per  cent.  Spinach  and  cabbage  are  good 
examples  of  this  class,  and,  as  a  general  thing,  strawberries,  tomatoes, 
peas,  and  beans  give  somewhat  better  results  on  the  heavier  truck 
lands. 

By  some  truck  growers  two  principal  types  of  land  are  distinguished 
near  Newbern,  N.  C. :  (1)  A  light  yellow  loam,  excellent  for  peas  and 
tomatoes,  and  for  Irish  potatoes,  which  have  a  fine  white  color  when 
raised  in  this  soil;  (2)  * 'gall-berry"  land,  which  is  richer  in  organic 
matter,  and  consequently  black  in  color.  The  surface  soil  is  sandy, 
clay  is  encountered  in  some  quantity  2  to  3  feet  below  the  surface, 
and  a  solid  clay  bottom  occurs  at  a  usual  depth  of  5  or  6  feet.  Soil  of 
this  kind  is  warm  and  easily  worked,  but  needs  to  be  well  drained, 
else  it  will  '* drown  out"  in  very  wet  seasons.  At  all  times  it  is 
decidedly  more  retentive  of  moisture  than  is  the  yellow  loam.  Gall- 
bcMTy  UiTid  is  considered  by  some  "truckers"  as  unexcelled  for  straw- 
berries, and  for  Irish  potatoes,  which  are  said  to  be  better  in  size  and 
fla\'or,  although  less  attractive  in  color,  than  when  grown  in  the 
yellow  loam. 

It  can  be  said  of  this  region  that  the  natural  drainage  is  almost 
everywhere  deficient.  Even  the  coastwise  soils,  which  seem  quite 
li^ht  and  dry  in  their  original  condition,  are  nevertheless  found  to 
require  at  least  c^oss  furrowing  before  they  are  in  fit  condition  for 
raising  truck  crops.  On  most  of  the  large  farms  a  system  of  tile 
drainage  or  of  open  ditches,  intersecting  every  field,  is  employed. 

Another  point  is  that  the  very  light  soils  near  the  coast,  which  are 
best  fitted  for  forcing  vegetables  to  early  maturity,  are  all  but  worth- 
less in  their  primitive  condition.  Only  by  the  heavy  application  of 
fertilizers  can  they  be  made  to  yield  good  crops.  The  annual  outlay 
for  fertilizers  is  an  item  that  should  be  well  considered  by  anyone 
wlio  contemplates  truck  farming.  Some  idea  of  the  amount  of  money 
thus  ex[)eii(led  may  be  gained  from  the  fact  that  on  one  farm  near 
Norfolk  ^1G,0()0  to  $17,000  is  i)aid  out  each  year  for  commercial 
tVrtilizors.  On  the  larger  farms  $60  to  $75  worth  of  fertilizers  per 
acre  is  used. 

Tiie  cultivated  truck  soils  are  often  slightly  acid,  although  far  less 
so  tluui  are  swamp  lands.  This  is  believed  to  be  due  rather  to  artifi- 
cicil  than  to  natural  conditions.  The  long-continued  use  of  fertilizers 
is  hi' Id  responsible  by  some  truck  growers  for  the  sourness  of  their 
land.  Whatever  its  cause,  the  result  is  frequently  injurious  to  the 
ci'ops,  especially  Irish  potatoes,  which  are  liable  to  rot  in  sour  land. 
Api)lication  of  lime,  usually  in  the  form  of  burnt  shells,  is  a  remedy 
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wliicli  is  found  ofticiicious  iu  most  eiises.  Those  who  denj^  that  this 
treatment  is  beneficial  have  probably  been  too  impatient,  and  have 
not  allowed  sutTicient  time  for  the  chemical  changen  by  which  the 
aeid  is  neutralized. 

DESCRIPTIONS  AND  ANALYSES  OF  SAMPLES. 

T\w  d(»s(*riptions  and  analyses  of  a  series  of  samples  taken  from 
t.y|>ical  soils  of  The  Plain  will  show  better  tlian  any  general  discus- 
sion which  are  and  which  are  not  best  suited  to  truck  and  other 
irrops.  Four  samples  from  Newbern,  N.  C,  are  added  to  those  from 
the  Dismal  Swamp  region  for  i^urposes  of  comparison. 

Be^iimin^  at  the  north  and  taking  the  samples  as  they  occur  in  geographic  order, 
goin^  south,  we  have  first  sample  No.  1509.  which  is  a  subsoil  at  from  12  to  30 
inches,  from  Ballantine's  farm  near  Eastern  Branch,  Norfolk,  Va.  It  contains 
14.:j5  per  cent  of  clay,  and  while  considered  a  good  trnok  soil,  is  too  heavy  in 
texture  to  ])e  as  early  as  some  other  soils  of  the  region. 

Sam])le  No.  1601  is  also  a  subsoil  at  from  12  to  80  inches  from  the  same  farm, 
but  is  from  land  that  needs  drainage.  Its  texture  is  hotter  suited  for  early  truck 
than  is  No.  1 590.  l)ecause  it  contains  little  more  than  half  as  much  clay.  If  drained 
it  should  niako  good  early  truck  land. 

Sample  No.  1591$,  from  the  farm  of  William  Wise,  and  No.  1595.  from  Henry 
Kirn's  farm,  are  subsoils  at  from  9  to  UO  inches,  both  from  near  West  Norfolk,  Va. 
They  represent  what  is  known  as  the  finest  type  of  early  truck  land,  and  it  will 
be  well  to  note  carefully  their  texture.  They  are  (juite  similar  and  contain  about 
s  per  cont  of  clay  and  from  20  to  25  per  cent  of  silt,  the  rest  being  largely  medium 
and  tine  sand. 

No.  1579,  from  the  thirty-fifth  milepost.  Currituck  County,  N.  C,  repreeenta 
tlie  subsoil  characteristic  of  the  clay  lands  in  that  vicinity.  It  contains  about  35 
per  cent  of  clay  and  is  therefore  much  t  )o  heavy  for  truck.  It  would  do  well 
for  corn,  wheat,  and  i)asture  land. 

No.  1570  is  a  sample  from  Camden,  Camden  County,  N.  C.  It  is  a  light  ssody 
soil  well  suited  to  medium  and  late  truck. 

No.  1571  is  also  from  Camden  and  represents  the  texture  of  the  day  at  4  feet  in 
depth,  which  underlies  all  of  the  Elizabeth  City  lands. 

No.  15r)()  is  a  subsoil  at  from  9  to  •>{.)  inches  and  is  from  the  farm  of  Dr.  E.  F. 
Lamb.  Elizabeth  City.  Pii8(iuotank  County.  N.  C.    This  soil  is  well  suited  to  truck. 

Nos.  151i)  and  1520,  subsoils  at  from  7  to  24  and  2*1  to  80  inches,  respeotiyely , are 
very  similar  in  texture.  They  are  too  heavy  for  any  but  late  truck.  Owing  to 
their  proximity  to  the  river  they  are  t\\cepti<mally  free  from  frost. 

No.  1510  is  from  2  miles  south  of  Chapant)ke,  Peniuimaus  County,  N.  C.  It  is 
a  heavy,  stitf,  close,  tenacious,  wet  subsoil  underlying  a  deep  black  loam.  It  con- 
tains over  25  per  cent  of  clay  and  is  therefore  not  suited  to  truck.  It  would  make 
good  ;;rass  and  wheat  land. 

No.  15 12  is  a  subsoil  from  one  mile  south  of  Chai>anoke.  N.  C  and  is  much  lighter 
in  texture  than  the  preceding  sam]>le.     It  would  probably  lie  well  adapted  to  truck. 

No.  155S  is  from  No.  I.  Leighs  farm,ne<ir  the  point,  Durauts  Neck,  Perquimans 
County,  N.  ( \  It  is  a  subsoil  of  from  9  to  'M)  inches,  and  c^mtains  33  per  cent  of 
clay  and  oO  \yeT  cent  of  silt.  It  is  too  heavy  for  truck,  but  is  well  suited  to  com, 
wheat,  and  cotton. 

No.  15:M  is  a  sul)soil  at  from  5  to  :{()  inches,  and  is  from  the  farm  of  S.  S.  Woods, 
at  Hertford.  Per  {uimans  County.  N.  C.  It  contains  (U  percent  of  clay  and  70 
per  cent  of  tine  saml.  and  wouhl  l>e  well  adapted  to  oiirly  truck. 


THE    WOODKIl   SWAMPS. 


349 


No.  1334.  from  1)  miles  nortb  of  Edeuton,  Chowan  County,  N.  C,  is  from  Dr. 
Hoskin's  plaue.  It  is  a  subsoil  at  from  5  to  110  inches.  It  contains  leas  than  3^ 
per  cent  of  clay,  and  wonlil  therefore  be  called  sand.    It  is  eicellent  for  early 

No.  1522,  from  the  farm  of  J.  G.  Wood,  of  Edenton,  N.  C.  is  a  subsoil  at  from 
a  to  HO  inches,  and  contains  about  16  per  cent  of  clay.  It  is  overlaid  by  a  loam 
soil,  bnt  ia  rather  too  heavy  for  track.    It  wonJd  probably  wake  fcood  cotton  land. 

No.  irilTis  a  subsoil  at  from  o  to  30  inches,  and  is  from  the  farm  of  J.  L,  Rhems, 
oF  New1>ern,  N.  C.    The  soil  ia  a  light  sandy  loam  and  well  adi^tted  to  trnck. 

No.  15111  represents  the  type  of  earliest  truck  land  on  Hackbnrn  &  Willott's  farm, 
Newbern,  N.  C.  Its  texture  is  too  light  for  cabbage,  but  is  cxce.lent  for  potatoes. 
Croiis  ripen  from  four  to  eight  days  earlier  on  these  lands  than  on  the  heavier 
calibage  lands,  and,  with  proper  attention,  two  weeks  earlier  than  at  Norfolk. 

No.  I'lN  is  also  from  Hackbnrn  &  Willett's  farm,  and  represents  the  subsoil 
at  from  14  to  80  inches  of  the  cabbage  and  spinach  land.  This  type  of  land 
averages  from  200  to  225  barrels  of  cabb^^  per  acre. 

No.  1515  represents  the  texture  of  the  snbaoil  below  3  feet,  tinderlying  both  the 
early  truck  and  '.cabbage  lands. 

The  subsoils  are  given  here  because  it  is  upon  their  texture  that  the  character 
of  crops  is  mostly  determined.  The  complete  mechanical  unalysee  of  all  the  fore- 
going samples  are  found  below. 

Table  A. — Mechanical  analyses  of  subsoils. 
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THE  WOODED  SWAHFS. 

Tho  (Intii  for  the  following  discussion  wei-c  obtained  in  the  Disnml 

Swiiinp  proper,  although  whatis  said  of  tht-  great  morass  will  apply 
Willi  t.'(|ua!  force  to  the  soils  of  other  forested  swamps  in  the  region. 
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ORGANIC  MATTER. 

Tho  Hcciimuhition  of  partially  (lec'omposed  vegetable  matter  in  th»s 
area  is  (initio  remarkable,  bein^  more  than  3  meters  (10  feet)  in  depth 
over  eoiisid(M*able  areas.  Witli  Congo-i'ed  test  paper  it  shows  a 
strongly  aeid  reaction.  It  is  the  i)roduct  of  many  centuries  of  vege- 
tation, laid  down  little  by  little  with  practically  no  disturbance,  so 
that  there  is  only  tlu^  slightest  trace  of  soil  in  mach  of  it.  Upon 
ignition  at  a  low  red  heat  !»4  per  cent  of  it  passes  off  as  combustible 
material.  Two  leading  types  of  vegetable  deposits  are  easily  distin- 
guishable— those  of  the  "Juniper"  or  "light"  Swamp  and  those  of 
the  "Hlack  (luni"  or  "dark"  Swamp. 

T\w  fii-st,  a  true  peat,  is  found  in  the  extensive  tracts  which  are  or 
were  covered  with  tin*  "juniper"  or  wiiito  cedar.  Here  the  maximum 
thickii(?ss  of  the  deposits  appeal's  to  be  about  3  meters  (10  feet). 
Decomposition  has  progressed  very  little  in  this  case.  The  peat  con- 
sists of  a  HMldish-brown  mass  of  stringy  consistency  and  is  composed 
in  great.  [)ai't  of  the  wood,  bark,  and  leaves  of  the  "juniper."  Owing 
to  the  antiseptic  quality  of  the  water,  logs  and  even  stumps  in  situ 
are  so  wi^ll  i)r(»s(n'ved  in  this  i)eat  that  when  exhumed  they  often 
make  valual)le  timber.  When  juniper  land  is  cleared  and  drained 
the  surface  p(»at  has  a  strong  tendency  to  "  cake  "  and  harden  beneath 
the  suifs  rays  until  it  resembles  charred  wood.  Coiisequentl3%  juni- 
jxM*  laud  is  considered  i^ractically  worthless,  and  its  successful  cul- 
tivation would  undoubt<Mlly  (Mitail  a  very  heavy  preliminary  outlay. 

\Vhil(»  peat  is  used  iu  the  uortluM'n  countries  of  Europe  as  fuel,  all 
attem[)ts  to  bring  it  into  use  in  this  country  have  been  failures.  Peat 
has  a  very  great  power  of  holdijig  water.  Being  much  like  a  sponge 
in  textun»,  it  will  hold  from  two  to  ten  times  its  own  dr>' weight  of 
water.  \V<»t  p<^at  upon  losing  its  water  and  becoming  dry  usually 
contracts  to  onc^-half  or  even  less  of  its  former  volume.  In  New  Eng- 
land i)eat  is  used  in  th(»  compost  heaps,  and  in  this  way  becomes  a 
manure  of  considera])le  value.  The  amount  of  plant  food  it  contains 
is  often  small,  but  vari(\s  much  with  the  natun^  of  the  vegetation  from 
which  it  originated.  The  peat  of  the  Dismal  Swamp  being  largely 
from  Ihm's  ought  to  Im*  fairly  valuabh*.  It*i)  gn»atest  usefulness,  how- 
(^ver,  will  i)rol)ably  b<*  iu  the  physical  efTect  that  it  will  pro<1uce  in  the 
soil.  Many  soils  an*  s:idly  delicient  in  humus,  and  for  supplying  this 
])eat  will  fio  (luile  well.  It  is  a  question  if  much  of  this  i)eat  of  the 
swamp  could  not  be  (M*onomically  used  on  tlie  very  sandy  truck  farms, 
many  of  whicrli  are  locat<»d  witliin  a  short  distanc<'  of  the  swamp.  The 
l)rincipal  part  of  \\w  transportation  could  be  cdieaply  made  by  wat'Or. 
Tlu»  value  of  p4'at  for  this  purpose*  couhl  l)e  experimentally  determined 
at  a  verv  small  out  lav. 

«  • 

TIm*  second  type  of  deposit<»d  veg(»table  matter  has  bct^n  laid  down 
in  tliose  portions  of  tlie  morass,  especially  around  I  ^ake  Drum  mend. 
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wliicli  bear  a  forest  of  black  ^uin,  cypress,  and  red  maple  (PL  LXVIl). 
Ill  places  the  beds  reach  a  tliickiiess  of  3,  or  even,  according  to  Prof. 
N.  B.  Webster,^  of  ^^  meters  (10  to  15  feet).  The  color  is  black. 
Decomposition  has  here  progressed  further  than  in  the  ** juniper" 
deposits,  and  the  black  gum  type  is  to  be  regarded  as  a  form  of  humus, 
rather  than  of  peat.  When  cleared  and  drained,  black  gum  lands 
afford  a  rich,  mellow  top  soil,  which  differs  markedly  from  the  stub- 
l)orn  juniper  lands  in  being  tractable  and  easily  worked. 

The  follow  ing  are  determinations  of  the  percentage  of  organic  or 
combustible  matter  in  such  soil  at  each  of  three  depths: 

Per  cent  organic  matter  in  soils. 


r 

Soil  culti: 

vated  20 

years. 

Soil  culti- 
vated 50 
years. 

cm.  0-  50 
in.     0-  20 

cm.  .50-100 
in.    20-  40 

cm.  100-150 
in.    40-  60 

1         13. 10 
[           3.30 
1           1.90 

6.90 
2.40 
1.40 

5.10 
2.10 
1.00 

Tliis  table  shows  that  the  largest  part  of  the  organic  matter  occurs 
in  the  upper  20  inches  and  that  it  decreases  in  amount  for  each  suc- 
ceeding 50  centimeters  (20  inches)  in  depth.  It  furthermore  shows,  as 
one  would  naturally  suspect,  that  the  virgin  soil  contains  more  organic 
matter  than  that  under  cultivation,  and  that  the  longer  the  time  of 
cultivation  the  smaller  the  content  of  organic  matter.  This  holds  true 
for  each  of  the  three  depths,  although  the  maximum  change  is  in  the 
upper  20  inches.  Yet,  even  where  cultivation  has  been  continued  for 
fifty  years,  the  soil  still  has  enough  organic  matter  to  give  it  a  black 
color.  In  some  places  this  black  color  extends  into  the  second  20  inches, 
but  is  usually  absent,  the  second  and  third  20  inches  being  ordinarily 
of  a  yellowish  color.  This  abundance  of  organic  matter  is  of  great 
importance  since  it  (1)  furnishes  a  large  amount  of  nitrogenous  plant 
food,  (2)  increases  the  water-holding  capacity  of  the  soil,  and  (3)  by 
its  black  color  increases  the  power  of  the  .soil  to  absorb  heat.  The 
increased  power  to  absorb  heat  is  no  doubt  more  than  overcome  by 
tlie  eooling  tendency  of  the  increase  in  water  content,  due  to  the 
or,i::anic  inatler.  From  the  standpoint  of  the  early  trucker  this  reduc- 
tion in  temperature  would  be  a  serious  objection,  because  it  would 
retard  the  maturity  of  his  crops  and  throw  them  on  the  market  when 
])iiees  are  usually  much  reduced.  Aside  from  this  objection,  how- 
ever, t  he  organic  matter  is  of  great  value. 

ACIDITY. 


Tlu^  virgin  soil  is  invariably  very  acid,  doubtless  because  of  the 
enormous   accumulation  of  vegetable    matter   and    the    consequent 
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ivttii-ilaliuii  uT  Lliv  drHJuu^u.     AiirHlitin  o(  Hae  i  tsBarily  vcnr 

iinpcrfcot  ini(k>i'  such  couditiona.     It  is  tbe     :pe!  '  fArraers  in 

the  rogion  that  Jiew  fields  when  brought  under  ci „ ^n  are  much 

beiiftfiU'd  by  lilwral  applications  of  lime.  Even  after  being  cultivat^i 
for  twenty  years  the  soils  are  still  slightly  acid  and  would  donbtleM 
be  iinpi-oved  by  further  treatment  with  lime.  Lime  noutpalijMW  tW 
acids,  and  tliis  is  undoubtedly  the  prineiiwil  advantjife'e  ot  its  tuie  on 
swamp  soils.  It  is  usually  applied  here  in  the  form  of  bnmt  kIidUn 
al>ouL  one  ton  per  acre  Ix'ing  the  amount  used  on  the  swainp  «oil» 
The  total  cost  of  atlding  to  the  land  this  tiuantity  of  lime  Is  estimated 
at  alxHit  ^4, .50  per  ton. 

Portions  of  the  swamp  on  whidh  '■juniper"  abounds  aro  of  very 
litlle  value  agrieu It u rally,  and  sinee  even  tlie  waters  flowiai*  fwui 
these  paris  of  the  swamp  ai-e  strongly  acidified  it  may  be  Lfaat  tin? 
presence  of  large  amounts  of  acid  in  one  of  the  catisea  of  UiJs  non- 
pi-odnctiveness.  Whntever  the  cause  of  the  acidity,  it  is  g-riidnally 
reduced  when  the  soil  is  drained  and  esjioaed  to  the  air,  au  thai 
deeiini|iosit ion  <;an  pifii^t-ed. 

"      CLuVY    (.-ONTENT. 

The  disli-ibiition  of  the  clay  content  of  these  soils,  as  shown" 
following  tiible,  is  very  inti'i-esting: 

R-r  (reii/  itf  clay  in  noiJa. 
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It  will  Ite  seen  that  the  piT  cent  of  clay  at  n  to  50  centinict«ra  (30 
inches)  is  in  each  soil  h-fw  than  at  either  of  the  other  depths,  wbila  ftl 
•20  to  4u  iuclics  it  is  giTatest.  This  is  a  very  fortunate  distributEon  of 
the  clay  eiintcnt  for  this  i»articular  region.  The  mean  clay  cuntent 
of  m  per  tM'iit  at  0  lo  .ill  <-cntiniet«rM  give.s  A  texture  that  is  v«ry  eitaiy 
of  cultivation  and  one  that  can  be  ciiltivatutl  very  noon  after  niinb 
without  injury  lo  the  slruclui-e  of  tlic  soil.  On  the  other  hand,  wti«ii 
taken  In  conne<-lion  with  its  high  |)er  cent  uf  organic  matter  and  Uie 
ehaivu'b'r  of  I  he  stieewding  :iO  inches  in  depth,  it  is  sullieientlyhoav}' 
to  be  adaplinl  to  a  fairly  wide  range  of  crops. 

The  inenn  elayeontent  of  i(i  per  cent  at  5(i  to  IdO  centimelere(JH>to 
411  inches)  is  just  twice  that  of  the  surface  20  inches  and  gives  a  textura 
sulTioiently  heavy  to  Iw  subject  to  but  little  leaching.  This  will  pro- 
vent  any  considerable  loss  of  plnnt.  food  that  is  now  pi-eseut  or  tbU 
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may  in  the  future  be  added  iu  the  way  of  fertilizers.  It  also  gives  a 
stratum  with  sufficient  capillary  power  to  draw  water  from  a  consider- 
able depth  below,  which  would  be  of  great  value  in  times  of  drought, 
i'he  mean  clay  content  of  15  per  cent  at  100  to  150  cm.  is  just  mid- 
way between  that  of  the  first  and  second  50  cm.,  and  is  not  suffi- 
cient in  quantity  to  prevent  a  fairly  free  lateral  movement  of  the 
ground  water,  at  this  depth.  This  is  very  important,  since  the  success 
of  underground  drainage  depends  largely  upon  the  free  lateral  move- 
ment of  gi'ound  water  at  about  the  depth  at  which  tile  drains  are 
usually  laid.  The  whole  of  the  Dismal  Swamp  area  will  require  thor- 
ough underdiainage  before  it  can  be  brought  to  a  high  state  of  (Culti- 
vation, hence  the  importance  of  the  texture  of  the  soil  at  this  depth. 
The  clay  content  of  a  soil,  when  coupled  with  its  organic  matter,  is 
the  controlling  factor  in  relation  to  its  structure  and  water  capacity. 

TEXTURE. 

The  table  on  page  358  gives  a  complete  mechanical  analysis  of  eleven 
samples  of  soils  from  the  Dismal  Swamp,  one  from  West  Norfolk,  and 
one  from  Illinois.  As  may  be  seen  from  the  mean  of  the  first  nine 
analyses,  the  soils  of  the  swamp  to  a  depth  of  1.5  meters  (5  feet)  con- 
tain, on  an  average,  approximately  50  per  cent  of  fine  sand,  the  par- 
ticles of  which  range  from  one-fourth  to  one-tenth  of  a  millimeter  in 
d  ianieter.  The  next  largest  separation  is  that  of  clay,  of  which  we  have 
alread\'  spoken.  These  analyses  show  that  the  soils  would  properly  be 
classed  as  sandy  vegetable  loam.  The  light  texture  of  the  upper  20 
inches  makes  the  soil  easy  of  cultivation,  and  fields  that  have  been 
in  crops  annually  for  fifty  years  are  still  in  the  best  of  mechanical 
condition. 

Only  two  samples  were  taken  below  3  meters  (10  feet)  in  depth,  and 
those  show  considerable  difference  in  texture.  No.  3928  was  material 
taken  from  the  bottom  of  the  canal  by  the  dredge,  and  had  been 
exposed  to  the  weather  upon  the  canal  banks  for  some  time.  It  is 
not  at  all  improbable  that  the  rains  had  carried  away  most  of  its  silt 
and  clay,  which  may  account  for  the  small  amounts  of  these  separa- 
t  ions  shown  in  tlie  analysis.  Sample  No.  3933,  however,  has  a  much 
less  amount  of  Una  sand  and  much  more  of  medium  and  coarse  sand. 

Sample  No.  302  is  black  prairie  soil  from  Illinois,  where  under- 
tj^round  drainage  is  practiced  on  a  large  scale  in  preparing  land  for  the 
])r()duction  of  corn,  grass,  and  wheat.  A  comparison  of  its  texture 
with  that  of  the  soils  of  the  Dismal  Swamp  shows  the  latter  to  have 
half  as  much  clay  as  the  former,  and  approximately  one-fourth  as 
much  line  silt  and  silt.  For  thorougli  drainage  in  the  prairie  soils  the 
lines  of  tile  drains  are  seldom  laid  nearer  than  150  feet  from  each 
other,  and,  judging  from  the  comparative  texture  of  the  two  soils,  suc- 
cessful drainage  could  be  accomplished  in  the  swamp  soils  by  having 
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till'  liiu»s  of  (Iniiiis  iloo  foci  apart'.  Tn  fact,  exiK^rieiiw  sIiowh  that  open 
dit.cli(»s  4  feel  (ltM»p  and  .'>()<)  fret  apart  alToril  ample  drainage  for  the 
Hwaiiii)  soils  from  whicli  tli(»  abovo  analyses  were  made.  Undei'ground 
tile  drains  (nnild  be  used  at  intervals  equally  ^i-eat  with  as  good  sue- 
eess,  and  would  liavi^  many  advantajj:es  over  tlie  open  ditches,  which 
will  l)e  spok(Mi  of  under  tlie  head  of  draina|j:e. 

Sample  No.  lloT  is  from  the  linest  truck  land  near  West  Norfolk, 
and  is  luM-e  introduced  for  comparison  with  the  swamp  soils  in  order 
that  w(^  may  jndgc*  of  tlieii*  fitness  for  early  trucking.  Excepting  the 
or<j:anie  mattt»r,  the  two  soils  anj  very  similar  in  texture  when  we  corn- 
pan*  t  luMu  at  eorrt^sJK)nding  depths.  The  swamp  soil  has  approximately 
five  times  as  mu(»h  organ ie  matter  as  the  truck  soil,  which,  together 
with  its  slii::htly  greater  amounts  of  clay,  silt,  and  very  fine  sand,  gives 
it  an  appearance  very  difYerent  from  the  latter. 

'I'he  slightly  In^avicM-  texture,  together  with  the  high  per  cent  of 
vegetable  matter,  very  much  increases  the  water-holding  power  of  the 
swamp  soil,  and  as  a  result  makes  it  colder  in  the  early  season.  This 
j)romis(?s  crops  of  larg(»r  growth,  l)ut  they  will  be  much  later  in  matur- 
ing, and  since  earliness  is  the  chief  factor  on  which  the  success  of  the 
trucker  depends,  this  soil  can  not  be  expected  to  compete  successfully 
with  that  about  West  Norfolk  in  truck  crops,  except  in  case  of  a  few 
crops  whei'e  earliness  ])rings  no  particular  advantage,  as  in  the  case 
of  late  potatoes,  cabbage,  and  ccdery.  These  crops  could  certainly  be 
grown  at  less  expense  for  fcM-tilizers  and  no  greater  expense  for  culti- 
vation and  mark(»ting  than  those  of  the  famous  truck  areas.  When 
draiiK'd  and  put  in  a  good  slate  of  (•ultivati(m,  thewi  is  no  doubt  that 
a  larg<^  portion  of  th(^  swamp  an»a  would  be  well  suited  to  the  growth 
of  celery.  With  a  minimum  amount  of  drainage,  the  borders  of  the 
swam])  might  ])e  used  fi)r  the  growing  of  cranberries  and  the  water 
from  the  interior  used  to  flood  them.^ 

For  s[)ecial  cn)])s,  to  which  the  swamp  soil  is  adapted,  much  of  it 
could  doul)tless  b(»  ecoiioniically  used.  In  order  to  succeed,  it  would 
of  course  re([uire  g(MKl  business  al)ility  and  a  knowledge  of  the  require- 
ments, managcMuent,  and  marketing  of  the  croi>  to  Im  grown.  Tliere 
is  no  doubt  that  the  s\vam]>  soils,  under  prop(»r  treatment,  will  prove 
very  valuable  lor  iliose  crops  to  which  tlie  environment  as  a  whole  is 
favorabh^  When  thoroughly  drained,  swam])  soils  in  general  are 
among  the  most  ]»roductive  and  lasting.  With  the  pix'sent  demand 
for  hiJids,  it  is  a  <iU4'sti(m  if  it  would  ])rov(»  profitable  to  deforest  and 
drain  th(^whohM)f  the  swam])  area,  though  it  couhl  I  >e  done  at  a  moder- 
ate exj)ens(\  The  value  of  the  timber  removed  would,  in  part  at  least, 
pay  th(^  exi)ense  (jf  its  removal.  \\y  drainage  sufllcient  to  lower  the 
wat<'r  IlMo  IS  incln'S  l)elow  tin*  surface  fire  (*ould  be  used  as  a  means 
of  destroying  the  timber,  and  at   times  of  drought   ('ousiderable  por- 

'  Thr  (riiltivation  of  coh^ry  in  the  rt'fjioii,  .'is  wi'll  as  the  possihilitiee  of  oranbeny 
growiuK.  J»ro  disciissod  undor  rhe  IkmkI  of  "Agricultural  pnxlncts.*' 
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tions  of  the  peat  could  no  doubt  be  burned  if  so  desired.  After  drain- 
age tlie  change  in  the  character  of  the  area  would  be  very  great.  The 
peat  would  contract  to  a  very  much  smaller  volume  in  losing  water, 
and  would  oxidize  to  a  considerable  extent. 

WATER. 

Tlic  watei'  of  Lake  Drummond  and,  in  fact,  all  water  in  the  swamp 
is  amber  in  color,  and,  after  very  heavy  rains  or  unusual  agita- 
tion, is  quite  turbid.  For  the  most  part  it  is  slightly  acid,  and 
wlien  issuing  from  areas  where  the  juniper  abounds,  is  markedly  so. 
The  water  often  tastes  of  the  wood  of  cypress  or  juniper,  and  is  said 
to  liave  remarkable  preservative  properties.  It  is  noticeable  that 
there  are  none  of  the  offensive  odors  in  the  Dismal  Swamp  which  are 
so  common  about  fresh-water  swamps  or  ponds  elsewhere,  e.  g.,  in 
the  prairie  region.  Formerly  the  water  from  the  swamp  was  barreled 
and  used  in  ship  voyages  across  the  ocean.  The  movement  of  the 
water  in  the  swamp  is  very  slow,  being  greatly  impeded  by  the  dense 
growth  and  the  great  accumulation  of  peat.  When  the  land  is  cleared 
of  vegetation,  however,  it  is  easily  drained.  The  subsoil,  being  sandy, 
admits  of  quite  rapid  movement  of  the  water. 

DRAINAGE. 

The  labor  expended  in  the  past  in  draining  areas  around  the 
periphery  of  the  Dismal  Swamp  would,  if  directed  with  regard  to 
the  best  present-day  systems  of  drainage,  have  sufficed  to  drain  the 
wliole  of  the  area.  The  old  drainage  systems  now  in  use  were 
planned  by  each  owner  for  himself,  without  any  relation  to  a  gen- 
ei-al  scheme  of  drainage.  There  are  many  miles  of  open  ditches, 
most  of  which  were  completed  before  the  middle  of  the  present 
century.  Their  construction  was  made  at  an  enormous  outlay,  and 
the  annual  expense  of  removing  the  vegetation  and  soil  that  ac- 
cumulates in  them  each  year  is  considerable.  At  least  90  per  cent 
of  these  open  ditches  could  as  well  be  replaced  by  underground 
drains  of  tile,  only  the  larger  or  main  ditches  being  left  open.  By 
means  of  underground  drains  the  annual  expense  of  clearing  ditches 
would  be  done  away  with.  The  additional  cost  would  be  that  of  the 
tile  only,  and,  indeed,  this  would  be  partially  offset  by  the  smaller 
iimount  of  excavating  required.  A  ditch  to  receive  tile  needs  to  be 
no  wider  than  is  required  for  the  digger  to  work  advantageously,  and 
its  sides  may  be  perpendicular,  while  a  ditch  whicli  is  to  remain  open 
must  be  several  feet  wide  at  the  top  in  order  that  the  sides  shall  not 
cave  and  fill  the  ditch.  This  greater  width  may  more  than  double  or 
trel)le  the  amount  of  excavation  required,  which  would  largely  offset 
t  he  cost  of  tiles  and,  in  the  case  of  small  tiles,  might  exceed  their 
entire  cost.     Then,  again,  the  tile  drains  can  be  laid  in  any  direction, 
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without  (ionforiiiiii^  to  tli<»  sIihim^  of  tlui  fields,  and  better  drainage 
may  lu^  soeiiri^d  with  shoilor  ditclies  than  would  l)0  the  case  with  open 
ones  which  luivi*  to  follow  th(»  borders  of  fields.  This  also  may  reduce 
the  amount  of  excavating. 

Wy  the  use  of  tiles  all  open  ditches  exeeptinj?  main  ones  are  done 
awaA'  with.  Instead  of  manv  small  fields,  bounded  on  all  sides  bv 
deep  ditches,  entailin«r  much  turning  with  teams  and  implements  in 
the  process  of  plowing  and  cultivatinjj;  the  crop,  the  whole  farm  may 
be  in  a  sin<rle  iield.  The  small  fields  are  accessible  at  one  point  only 
by  nutans  of  a  bridge.  The  ditches  occupy  mucli  land  and  afford  a 
harbor  for  wcchIs  and  noxious  plants,  which  liave  to  be  cut  down 
annually  and  removed  at  much  expense. 

A  farm  of  SOU  acrt»s  on  th(^  west  side  of  the  Dismal  Swamp  canal 
has  open  ditches  every  400  yards  (me  way  and  every  100  yards  the 
other.  This  mak(\s  (»acli  of  the  small  fields  contain  about  8  acres. 
Then*  would  ])e  100  of  tlu\s(»  fields  in  the  whole  farm,  and  the  lengtli 
of  ditches  would  thiMH^fore  be  50,000  yards,  or  2H  miles.  Assuming 
that  the  width  of  land  taken  up  by  a  ditch  and  its  boinlers  is  1  rod, 
which  is  about  tin*  average,  od  acres  would  thus  Ik?  occupied  and  would 
imxluce  nothing  but  weeds.     This  amounts  to  7  per  cent  of  the  farm. 

Th<^  whole  of  th(*  swamp  is  susceptible  of  drainage.  As  it  has  an 
julciiuate  fall  for  an  artificial  flow  of  waters  and  a  subsoil  sufficiently 
sandy  to  admit  free  movement  of  water,  the  tiles  need  not  be  nearer 
to  each  otluM-  than  3oo  feet.  The  vegetabh*  matter  in  the  soil  would 
pri'vcnt  \ho  hanks  of  tin*  necessary  open  ditches  from  caving  l>adly. 

During  the  last  two  years  tin*  Dismal  Swamp  canal  has  been  con- 
siderably deepened,  and  all  locks  except  out*  at  each  end  have  been 
removed.  The  water,  then^fore,  now  stands  some  0  feet  lower  than  it 
form(M-ly  did,  and  this  will  afford  ami)le  outh^t  for  all  of  the  district 
west  of  it.  Hy  runjiijig  tributary  ditches  west  from  the  «anal  at 
intervals  of  every  :!  miles  and  extending  them  bawik  to  near  the 
Nans(Mnon(l  Kscarpment,  a  distance  of  about  10  miles,  the  whole  of 
this  area  could  be  easily  drained.  Th(»s4»  tributary  ditches  should  be 
8  or  10  f(M^t  wi(l(^  where  th(\v  ent(^r  the  canal  and  of  a  depth  of  2  or  3 
feet  b(»low  tin*  h^vel  of  low  wat(M*  in  the  canal.  It  might  be*  advisable 
to  have  here  and  there  smaHcr  ditches  tributary  to  these  main  ones, 
owing  to  sonu'  local  peculiarity  in  the  lay  of  the  land,  but  most  likely 
the  (Mitin*  remainder  of  the  drainag*'  could  1m»  done  by  tiling. 

It  is  sonu^what  a  <iuestion  if,  with  tlu*  pres(Mit  demand  for  agricul- 
tural lands,  it.  wouhl  ])ay  to  defon»st  and  drain  thes(»  swamp  lands  to 
iHMised  in  i)rodu(Mng  corn,  as  the  rede(»m(»(l  j)ortions  aro  at  present 
largely  employ^Ml.  It.  wtmld  hardly  seem  probable  that  this  region 
could  conii)(»ti^  with  tln^  corn  States  of  the  Ohio  and  Mississippi  val- 
leys, wlicr*'  \hr  land  is  easily  bnmght  under  <*ultivation  and  the  best 
methods  and  machiiu'ry  are  uscmI  in  its  ])rodu(*tion.     Xevertlieless, as 
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far  as  experience  goes,  the  swamp  soils  are  capable  of  producing  as 

large  yields  of  corn  as  are  the  prairie  soils  of  the  Mississippi  Valley, 

and  the  climatic  conditions  as  a  whole  are  more  favorable  than  is 

the  case  in  the  latter  territory.    Owing  to  its  close  proximity  to  the 

ocean  the  Dismal  Swamp  has  a  longer  growing  season.     Then  again 

the  normal  monthly  rainfall  for  the  summer  months  is  about  30  p^r 

cent  greater  than  in  the  Mississippi  Valley.     The  following  table 

shows  the  normal  monthly  precipitation  in  inches  for  the  two  region 

compared : 

Comparison  of  precipitations. 


Place. 


Norfolk,Va.. 

Peoria,  111 

Keokuk,  Iowa 


Number 
years. 

Apr. 

May. 

June. 

July. 

5.8 
4.0 
4.1 

Aug. 

Sept. 

28 
41 
24 

4.3 
3.2 
3.2 

4.2 
3.8 
4.1 

4.4 
3.7 
4.5 

6.3 
3.0 

2.8 

4.7 
3.5 
3.5 

Total. 


29.7 
21.2 
22.2 


The  month  of  August  in  the  Mississippi  Valley  is  most  frequently 
the  dry  month  that  cuts  short  the  crop.  From  the  table  it  will  be 
seen  that  on  an  average  Norfolk,  which  is  but  a  few  miles  north  of 
the  swamp,  has  more  tlian  twice  as  much  rain  in  August  as  have  the 
places  in  the  Mississippi  Valley.  Furthermore,  the  water  table  is  so 
near  tlie  ground  surface  and  the  subsoil  is  so  light  in  texture  that 
with  good  methods  of  cultivation  drought  is  almost  unknown  in  the 
Swamp  region.  This  insures  a  good  crop  every  year,  while  in  the 
Mississippi  Valley  there  is  a  shortage  in  the  corn  crop  on  an  average 
once  in  every  three  years,  due  to  insufficient  moisture  in  the  soil. 
This  gives  a  great  advantage  to  the  swamp  lands. 

Again,  the  Dismal  Swamp  is  at  the  very  door  of  a  magnificent  sea- 
port where  produce  can  be  loaded  on  ships  for  transportation  to 
almost  any  point  in  the  world.  Since  the  transportation  canal  runs 
through  the  swamp  produce  could  be  taken  almost  immediately  from 
field  to  boat  and  transported  in  this  way  to  any  of  our  Eastern  cities, 
Baltimore,  New  York,  Philadelphia,  or  l^oston.  The  expense  of 
transportation  would  be  considerably  less  than  by  rail  from  the  Mis- 
sissippi Valley  to  any  of  these  cities. 

Upon  can^ful  study  it  will  be  found  that  the  location,  climate,  and 
soil  of  tli(^  swamp  are  such  as  to  give  it  many  advantages,  even  for 
the  ])r<)ductioii  of  a  great  staple  like  Indian  corn.  The  soil,  being 
sandier  than  tliat  of  the  prairies,  is  more  easily  cultivated.  On  the 
other  hand,  wlien  we  consider  the  superior  facilities  for  transporta- 
t  ion,  it  is  clear  that  there  is  much  to  be  said  in  favor  of  more  intensive 
farming  on  land  reclaimed  from  the  Dismal  Swamp.  Potatoes,  cab- 
l)a.ir<\  and  celery  are  crops  that  do  well  on  such  land;  and,  with  proper 
management,  they  could  undoubtedly  be  made  profitable  here. 
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THE  PLANT  COVERING  OF  THE  REGION:  ITS  PH78IOON0KT  AND 
ECOLOGY. 
One  ol'  iln-  TiKiM  iiniKiiliiiil  liiiicliohs  ot  plant  googrftphy  is  the 
ili'stiiiltiidTi  »f  ll]i'  v('f,'i'iJiliiin  ol'  cjicli  Monil  n-Kion  as  it  notually 
orcms  ill  luiHire,  iiparl  fiom  llu-  syslcmnlic  iHiit i 011  ships  of  the 
Species  ami  Iln'  liisti)ricaU;r<'o}IiapliicaI  aniiiitics  of  the  whole  flom. 
A  w<irr!  picluif  is  ;;ivcii  nf  lln'  lacics  nr  pliysiofiniimiy  of  the  plniit 
coviTin;;  as  a  svhiik",  aii<i  iif  tlic  vai-iniiH  Hsscitiblatj:t>»  of  Hpeciea — 
fiinimliiiMs  iiiid  assiK-ialiims — wliicli  occupy  the  iliffi^ivnt  wiils,  over- 
ly iiij;  the  several  ^coloKicnl  I'luiiialioiis.  hi  the  Dismal  Swamp  reglou, 
owiiif;  In  1I1C  uiiirormity  <i!' ils  ;fcoli)f;y  and  the  coiuparHtircly  sliffht 
physical  and  clicudcal  ']ilTt<i-<-i]c<-s  of  ils  soils,  the  princiiml  factor  in 
<-fTcctin^^a  dilTcreiif  iaIiiMi  «!'  the  plaiil  fi>]'iii:i1i<Mi  is  the  imtui-c  of  the 
diaiiiajrc.  Only  llic  |)laiit,  ;r,.„wlh  of  areas  honlennK  iinmeaintely 
npfiii  salt  water  is  jill'ected  to  any  f.'fcal  I'Xlciil  by  the  ehcniieal  com- 
i-e  it  is  chielly  a  iiuoslion  of  whether  the 
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ion  of  I  lie  ]>liysio<;iioiny,  a  clafwifl- 
laj;es  111"  the  i-e;:ioii  is  iievessar)-'. 
appears  to  he,  on  ihe  whole,  the  liiOHt 
mil  III' supposed  thai  (he  natiinil  limits 
aliiiiis  ale  shar|ily  ih-lined.  On  the  con- 
iissiMiililajres  there  is  usually  ii  (U>biitn1>le 
iiiiied  loi-iiher.  'I'lins  the  forests  of  the 
idalioiis  into  the  xeropliilc  wiHidn of  tho 
iichuiKl,  into  hyjiriiphile  fnresl  or  wooded  Hwainp 
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on  the  other.  Between  the  dry  sand  strand  and  the  wet  salt  marsh 
there  is  almost  invaribly  a  neutral  belt,  and  so  in  most  other  cases. 
Nevertheless,  the  plant  formations  are  well-marked  features  of  the 
landscape,  that  can  be  recoj^^nized  by  any  traveler.  Indeed,  next  to 
the  water  courses,  the  plant  formations  are  the  most  important  ele- 
ments in  the  landscape  of  the  flat  Coastal  Plain. 

In  the  following  discussion  of  the  plant  formations  of  the  Dismal 
Swamp  region,  their  physiognomy  and  taxonomic  composition,  with 
special  regard  to  abundant  and  conspicuous  species,  are  first  described. 
Then  follows,  under  the  head  of  each  formation,  or  formation  class, 
a  sketch  of  the  more  prominent  ecological  characteristics,  preceded 
by  a  discussion  of  the  life  conditions.  What  may  be  termed  bio- 
logical forms — in  contradistinction  to  systematic  forms — and,  in  gen- 
eral, the  more  obvious  adaptations  to  environment,  are  briefly  treated. 
The  ecology  of  the  sand  strand  and  of  the  palustrine  forest  is  dis- 
cussed at  greatest  length,  because  in  these  formations  life  condi- 
tions are  extreme,  and  adaptations  thereto  are  numerous  and  easily 
detected.  This  is  likewise  the  case  with  the  salt  marsh  and  the  aquatic 
formations,  but  here  most  of  the  biological,  like  the  taxonomic  forms, 
are  of  wide  distribution  on  the  surface  of  the  globe,  and  have  been 
described  in  many  other  publications.  Hence  it  has  seemed  advisa- 
ble to  treat  these  formations  more  briefly.  The  sand  strand  and  the 
salt-marsh  formations  of  the  North  Carolina  coast  were  described  in 
an  earlier  paper;  ^  and  as  the  species,  especially  of  the  salt  mai*sh, 
are  largely  those  that  occur  on  the  Virginia  coast,  climatic  and  other 
conditions  of  the  environment  being  likewise  nearly  identical,  the  fol- 
lowing descriptions  of  the  formations  in  Virginia  may  be  regarded  as 
in  part  supplemented  in  the  paper  cited : 

The  following  is  a  synopsis  of  the  formations  and  associations  which 
are  easily  recognizable  in  the  plant  covering  of  the  Dismal  Swamp 
region  : 

Maritime  formations. 
Salt-marsh  formation. 

Spartina  stricta  association. 
Jiincns  roemerianns  association. 
Typha  association. 
Spartina  patens  association. 
Baccharis-Hibiscns  association. 
Sand-strand  formations. 

Beach  and  outermost  dunes— Ainmophila-Uniola  asso<;iation. 
Middle  (open)  dunes. 

Dry  soil — Myrica  association. 

Wet  soil,  dune  marshes — Juncus  dichotomus  association. 
Inner  (wooded)  dunes. 

The  high  dunes — Quercus  virginiana  association. 

The  strand  pine  woods. 


'  T.  H.  Kearney,  Contributions  from  the  National  Herbarium,  vol.  5,  No.  5. 
23592— No.  6—01 4 
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Inland  formations. 

Nonhygrophile  formations— The  wooded  or  artificially  deforested  plain. 
Forest  formations. 
Mixed  forest. 
Pine  barrens. 
Cleared-land  formations  (noncnltural). 

Arboreous  (trees  that  have  survived  the  forest). 
Shrubby  (thickets  and  hedges). 
Herbaceous. 
Cultural  formations. 
Field  crops. 

Garden  vegetables. 
Cereals. 
Cotton. 
Forage  plants. 
Other  crops. 
Cultivated  trees. 
Orchards. 
Shade  trees. 
Weeds. 

Cultivated  land. 
Waysides. 
Ruderal  plants. 
Fresh- wat«r  formations. 
HyKrophile  forest. 

Black  gum  swamp. 
Open  or  light  swamp. 

Juniper  forest  association. 
Ericaceae  (shrubby)  association. 
Canebrake  (Amndinaria)  association. 
Woodwardia-Sphugnnm  association. 
Fresh-water  marsh  formations. 
Reed -marsh  formation. 

AlouK  rivers— Typha-Sagittaria  asso(*iation. 
Kdge  hygrophile  forest— Sciri^us-EMantlins  association. 
Low  marsh  formaticm— Rynchospora-Eleocharis  aBSociation. 
Aijuatic. 

MARITIME  FORMATIONS. 

SALT-MAKSII    KOKMATIONS. 

Wliat  may  bo  desitifiuitcMl  tlie  *'<*r(»(»k  iiiarsli "'  is  a  (M>iiHpicuouH  ele- 
iiiciit  in  the  t()i)o«!:rai)liy  of  tho  iv^ioii.  It  oe(*ui*s  usually  tis  A  narrow 
strip  honloriu^  ti<lal  streams  up  to  tho  point  wIhm'o  the  wat<er  oeaaes 
tolM»  l)rackisli,  hut  not  iufrcMpuMitly  covers  wider  an»as  in  lag(X)]is  and 
])ayous.  Tlio  v<»«;(»tation  of  the  (M'(M»k  marsh  is  chiefly  ]*eod-like  and 
very  dens**.  Tlie  sp(?eies  (toniposin^  it  an*  lialopliile  or  salt-loving 
j)lants,  most  of  whi(di  are  only  o(*easional  in  otluM*  situationH.  They 
are  also  linmophile,  i.  e.,  pi*eferin^  a  elay  or  mud  iMHtoin.  Toward 
tlM»  uj>prr  limit  of  saline  wat(M' the  salt-niarsli  area  I M'(*onies  gradually 
narrower,  and  its  species  fewer,  whih»  plants  cliaraet eristic  of  fresh- 
wat4'r  !narsln»s  mix  with  the  halophytic  species,  tinally  replacing  them 
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entirely.  Thus,  just  above  that  jwiiit  on  the  Nansemoiid  River  near 
SiiITolk  where  the  water  begins  to  be  normally  fresh,  Spariiiia  jioly- 
sUirhyfi  and  Scir2Jus  americanus  are  the  only  remaining  HJilt-marsh 
species,  and  such  normally  fresh-watei-  plants  as  Sayiltaria  lanclfolia, 
Pontederia,  Polygonum  hydropipervides,  Typha  latifoUa,  and  Zizania 
vqwdlca  form  the  bulk  of  the  association  at  the  water's  edge.  It  is 
probable  that  the  last-named  group  of  species  can  endure  brackish 
water  at  times,  while,  on  the  other  hand,  as  Contejean  has  shown,' 
most  "salt-loving"  plants  are  not  really  dependent  upon  the  presence 
of  salt  in  their  siibstratuni.  It  is  probable  that  some  salt-marsh  spe- 
cies find  the  silty  or  clayey  soil  of  the  marshes,  whicli  is  rich  in 


organic  matter,  more  indispensable  than  the  sodiiit 
contains. 

Sevenvl  associations  of  species,  in  each  of  which 
always  strongly  iiredominates,  may  be  dislingiiishei 
focmation,  although  here  as  elsewhei-e  sharp  lines  oj 
'I'lie  mo«t  iniiwrtant  of  these  will  bo  noted. 

SjKirlhiu  stricia  iiaifuckitiun. — This  assemblage, 
gi-ass,  Sp'irtina  stricfa  maritimii,  is  often  the  oidy, 
the  most  impoi-tant  species,  occupies  the  immediate 
along  creeks  and  estuaries,  sometimes  as  a  mere 
covering  ureas  of  considerable   width  {fig.  •'i"). 


cliloride  which  it 

ne  species  almost 

il  in  the  Si  tit-marsh 

ly  be  drawn. 

in  which  thatchy 
and  always  by  far 
edge  of  the  water 
fringe,  sometimes 
It  prefers  places 


'  Ocographie  Botaniiiue,  p.  94. 
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tioverin^  wider  areas  than  the  Spartina  and  extending  ap  to  dry 
land.  It  is  »  plant  which  prt-fers  situations  that  are  not  deeply 
inundati'd  at  hiftk  tide,  and  are  left  bare  of  superficial  water,  although 
saturated,  when  the  tide  goes  out.  Oonsequently,  it  is  able  to  shelter 
a  lat^r  number  of  associates,  and  among  its  stems  a  majority  of  the 
8Rlt-mar»h  wpeeies  of  the  region  find  a  eoogenial  habitat. 

Most  Hbundant  of  these  is  the  shrubby  Iva  fndescens,  whose  stems 
usually  j;row  ivn  high  as  or  liigher  than  those  of  Jutunts  roevterinnun, 
ConspicnouH  in  the  autumn  are  the  whit«  rays  of  a  slender,  weak- 
stemmed,  [HTPunial  Aster  (-^./«i«i/o/((t«),  1*88  showy,  but  more  abun- 
dant, is  rlie  usually  stout  annual  Asffr  subidaiiut.  lyijthrum  Uneare 
and  LtTni'ni'iin  rarolinirtfium  ai-e  frequent.  Spariinu  patens  (a  small 
form)  a»il  .S',  imhislnrhya  sometimes  grow  among  the  Jwiicuis,  and 
Typhalnlifiilin  liv(|iicntly  occurs  in  thin  association.  At  one  point 
below  Virginia  Huaeh  a  somewhat  peculiar  assemblage  of  species 
occupies  tiny  pools  among  the  Juncus  growth — Monniera  {HerpesiUi) 
TJionniern,  Lijipm  sp.  (with  the  leafy  and  flowering  bmnches  remark- 
ably strict  and  slender),  Eleacharis  muiaki,  Eleccharis  glnucescens, 
Pattpalv/in  distichwm,  etc. 

Typha  association. — The  common  cat-tail  of  the  region  is  a  not 
quite  typical  form  of  T.  latifolia,  which  sometimes  eovcra  rather  wide 
strips  in  nearly  pure  asHociat inn,  especially  near  the  upper  limit  of 
brackish  water  along  streams.  Indeed,  the  same  form  is  even  more 
abundant  in  the  fresh-water  marshes,  and  appears  to  be  tu  some  ext«ut  ^ 
itnliffei-onl  to  the  presence  or  absenfe  of  considerable  salt.  It  grows 
usually  to  Ji  height  of  about  2  meters  (G  feet). 

Simrf i III!  ji'ifeii-'i  n.tsoritdion.—Y ery  diSerent  in  appearance  from  the 
other  coarse-looking  marsh  grasses  is  a  small,  slender  fonn  of  Sjiar- 
fiiin  fHiltfiiH  (juncen),  which  here  and  there  forms  a  dense  meadow-like, 
dark-green  covering  of  the  salt  marsh,  interrupting  the  Juncus  roe- 
II"  /vK/M^v  association.  It  is  usually  only  3  to.6deeinietenj  (1  to  2  feet) 
liifili.  (Ml  Lynidiaven  Bay  and  its  branches,  where  thi.'^  association 
a[j[ii-jiis  to  lie  Timst  abundant,  the  grassy  marsh  is  doited  in  midsum- 
Micr  with  till'  pink  stai-s  of  Sabbatia  slellitris.  Fimliristyl is  .ipaf I icea 
in-curs  in  Moiiii'  ijuantity,  and  occasional  bushes  of  Bni-rhiiriK  hiiUmi- 
f'-li"  and  (-lumps  of  I'iniicum   ririjatiim  vary  the  monotonous  aspect 

(HIht  ;rrass-Iike  planiK  ocfcasioiially  predominate  in  the  sftlt-niarsh 
vi'^'i'ljifioii,  but  are  not  of  primary  im|>4)rlauee.  Srir/tiis  (iiiicrir(tiiu.s, 
•  '■  tlri'iiiiriiTs  (■-'  feet)  or  so  high,  sometimes  fortiiN  a  nearly  pure  asso- 
i-j;,iii>ii,  i-iiMspii'uou.i  auiid  other  marsh  growth  for  its  liright-green 
i-iilur.  SjKii-liiiii  ii'ih/nUirliyit,  not  infrwiucnt  in  other  ULai-sh  associa- 
lious.  ijiii'ly  forms  small  a.ssend»lages  alone,  for  c.\aru|>ie,  near  the 
liuiil  rif  navigation  on  the  Nansemond  Kiver.  It  does  not  appear  to 
;:i'o«-  so  tall  here  as  farther  south,  IJ  to  2  iiiel<'r.s  (5  to  7  feet)  Ix'ing 
its  usual  height.     Phrai/milf.'^  '■i>iit>iiii>u-'i  is  not  uncommon  near  the 
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Iieads  of  bayous,  but  mrely  makes  a  donse  ji^rowth  to  the  exclusion  of 
otlier  species. 

Barrharis-Hihisru.s  association, — A  number  of  species  are  most  at 
home  in  the  wet  soil  at  tlie  inner  edge  of  the  salt  marshes,  whence 
they  stray  out  into  the  Junrus  roemerianus  or  other  associations. 
Most  important  of  these  is  BarrhariJi  lutlimifolia,  a  handsome  shrub 
usually  1 J  to  2\  met.<»rs  (5  to  8  feet)  high.  In  the  fall  this  plant  is 
one  of  the  showi(»st  in  the  region,  its  snow-white  pappus  making  a 
brilliant  contrast  t,o  the  dark-gn^en  foliage.*  No  leas  l>eautiful  is 
Hihisrns  tnosrlieutos  (locally,  "wild  cotton")  with  it«  large  whitish  or 
deep  rose-(iolored  flow(»rs,  a  siMH^ies  verj'^  characteristic  of  the  marsh 
borders.  Solidiujo  sempervirens  is  abundant.  Only  occasional  in 
Virginia,  although  common  farther  south  along  the  coast,  is  the  sea 
ox-eye  {Horrichia  frnfescens),  an  int/eresting,  Ilelian thus-like  com- 
posite, with  straggling  st.ems  3  to  0  decimeters  (1  to  2  feet)  long  and 
thickish  l(»aves,  whose  exceedingly  dense  (»overing  of  hairs  gives  a  glis- 
tening appearance  to  the  seemingly  smooth  surface."  The  large  clumps 
oi  Paninini  rinjafutn,  "switch  grass,"  are  sometimes  a  conspicuous 
feat  un^  of  the  marsh  bordei's.  Kosfelefzkya  riryiiiica,  a  malvaceous 
plant  with  showy  rose-purple  flow(»rs,  is  fi'equent  and  characteristic. 
Wiliit(jh(ui/((  (Mikania)  sr(tti(le)is,  Rmn^x  vfrficiUafuSy  Pluchen  cavfir 
j)horaf(f,  and  Atriplex  hastaia  are  less  important. 

The  small  marshes  which  occupy  depressions  among  the  sand  dunes 
contain,  as  would  be  (expected,  some  spe(»ies  that  are  normallj'  salt- 
marsh  plants.  'I'lie  greater  part  of  their  vegetation  is  composed,  how- 
ever, of  fresh  marsh  and  of  sand-strand  sp(»cies.  For  convenienco, 
they  will  be  described  under  the  head  of  "Sand-Strand." 

The  g<»neral  aspect  of  the  salt-mai*sh  vegetation  is  somber  and 
monotonous,  despite  the  occasional  presence  of  brightrcolored  flowers. 
This  is  due  to  the  overwhelming  predominance  of  a  few  species  of 
reed-lik(^  and  grass-like  plants.  Es|HHMally  from  autumn  to  early 
spring,  when  most  of  these  are  dis<M)loivd  and  brownish,  the  color 
tone  is  a  dull  one. 

ADAPTATlOxNS    TO    ENVIRONMENT    IN    THE    SALT-MARSH    VEGETATION — 

LIFE   FORMS. 

In  n»gar<ling  those  conditions  of  the  |)hysi<*al  <»nvironment  whii-h 
most  probal)ly  afVect  the  structure  and  habit. of  s^dt-mai^sh  plants,  three 
l>oints  i)r('s<'nt  thcmstdves  at.  once.     Thes(»  are: 

1.   Liability  to  partial  submersion  at  high  ti(h^ 

-.   A  soft,  more  or  l(»ss  mobile  substratum. 

'.\  Tln'  pH'seiKM'  of  a  relatively  high  |M»nM»ntag<»  of  common  salt 
(sodium  chloride)  in  soil  and  wat^M*. 

'Although  porhaps  In'Ht  developed  at  the  e<1(rcfl  of  salt  marshes,  this  plant  is 
abniulant  in  oMior  8itnations,  asaloiifj:  roadsido  ditches,  souictiinesut aconsideraUa 
distiinci^  t'rnin  Rait  water.  It  is  also  ronnnnn  among  the  dnnt's,  in  moist  pine  woods 
l)ehind  tiK'in.  etc     It  seemH  to  l)einore  deitendriit  u])on  sea  air  than  upon  saline  soil. 
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The  modifications  of  structure  which  can  be  attributed  with  some 
degree  of  assurance  to  the  action  of  these  and  other  factors  may  be 
referred  to  three  principal  categories: 

1.  Structures  preventing  free  access  of  water  to  submerged  parts. 
The  most  striking  adaptation  of  this  class  is  the  persistence  of  the 
basal  sheaths  in  grasses  and  grass-like  plants.  This  is  beautifully 
exemplified  in  Sjyartina  stricta  maritimay  the  bases  of  whose  culms 
are  tightly  enveloped  by  the  closely  imbricated,  large  papery  sheaths. 

2.  Structures  serving  to  hold  the  plant  fast  in  the  watery,  incoher- 
ent soil.  These  take  the  form  in  most  cases  of  long  rootstocks, 
creeping  through  the  mud  and  sending  up  erect  leafy  and  flowering 
branches  at  frequent  intervals.  Of  such  character  are  the  under- 
ground parts  of  the  great  majority  of  salt-marsh  plants.  Often,  as 
in  Tyi)ha,  Spartina  polystachya,  Phragmites,  and  other  large  plants 
with  a  considerable  weight  to  be  supported,  the  rhizomes  are  very 
long  and  large.  Annual  plants,  which  are  few  in  the  salt  marshes 
{Aster  suhulakis  and  Salicornia  herbacea  being  the  only  common 
species),  have  less  need  of  firm  anchorage  in  the  soil. 

3.  Structures  serving  to  reduce  the  evaporation  of  water  from  the 
leaves,  which  would  otherwise  be  excessive,  as  the  chiefly  herbaceous 
salt-marsh  vegetation,  unsheltered  by  large,  woody  plants,  is  directly 
exposed  to  the  drying  effect  of  the  wind  and  to  the  strong  light  and 
heat  of  the  sun.  The  necessity  for  such  protection  is  the  greater 
because,  as  is  well  known,  roots  absorb  water  with  difficulty  when  it 
contains  any  considerable  percentage  of  salts  in  solution,  owing  to  the 
decreasing  force  of  endosmosis  when  the  degree  of  concentration  of  the 
external  water  approaches  that  of  the  cell  sap.  In  order  to  compensate 
the  reduced  absorbing  activity  of  the  roots  it  is  obvious  that  the  escape 
of  water  from  the  upper  part  of  the  plant,  especially  from  the  leaves, 
where  it  is  normally  greatest,  must  be  correspondingly  checked.^ 


'  To  the  plants  of  the  salt  marshes,  growing  in  a  soil  that  is  impregnated  with 
salt  (in  solution)  and  subject  to  partial  or  total  inundation  twice  a  day  by  brackish 
water,  it  is  of  the  utmost  importance  that  the  supply  of  water  grudgingly  yielded 
to  them  by  the  substratum  should  be  guarded  in  every  possible  way.  But  even 
were  it  easier  for  salt-marsh  plants  to  absorb  water,  it  would  not  be  to  their 
benefit  to  take  it  up  in  great  quantities,  for  this  would  result  In  an  increased 
accumulation  in  the  cells  of  sodium  chloride,  which  would  tend  to  exert  a  disturb- 
ing and  even  liarmf  ul  influence  upon  the  processes  of  assimilation  and  metabolism. 
Some  plants  endure  the  presence  of  greater  quantities  of  salt  than  do  others,  but 
none  can  continue  to  live  after  a  certain  limit  of  accumulation  has  been  reached. 
Even  if  salt-marsh  plants  can,  as  has  been  suggested  (Diels,  in  Jalirb.  f.  Wiss. 
Bot.,  vol.  23,  p.  316.  For  a  criticism  of  Diels's  experiments  and  conclusions,  see 
W.  Benecke,  Jahrb.  f.  Wiss.  Bot.  36, 179  to  196.  1901),  decompose  a  considerable 
quantity  of  sodium  chloride  by  means  of  the  organic  acids  in  their  cells  and 
reunite  ItH  elements  into  less  harmful  combinations,  a  limit  to  this  process  woald 
soon  be  reached  U  the  transpiration  current  were  as  unimpeded  as  in  most  plants 
of  ordinary,  moderately  moist  inland  soils.  Consequently  the  difficult  absorption 
of  water,  which  is  usually  regarded  as  an  adverse  condition,  would  appear  to  be 
positively  beneficial  in  the  case  of  salt-marsh  plants. 
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AinonjLr  modificatious  that  are  probably  effective  in  diminishing 
transpiration  may  l)e  cited : 

(a)  Thickening  of  the  cuticle  and  epidermis  walls,  which  is  ex- 
hibited, often  to  a  high  degree,  by  nearly  all  x>lants  of  the  salt  marsh. 
Tliis  thickening  is  often  conspicuous  when  species  of  the  salt  marsli 
are  compaivd  with  nearly  related  species  from  other  localities,  or 
even  when  individuals  of  tlie  same  specii^s,  respectively  inhabiting 
the  salt  marsh  and  some  other  habitat,  are  placed  side  by  side.  A 
more  or  less  pronounced  roughening  of  the  cuticle  is  also  frequently 
to  be  detected.  Its  probable  service  to  the  plant  will  be  discussed 
presently.  ^ 

{h)  Hairy  covering  sufficiently  dense  to  be  of  service  as  a  protec- 
tion against  excessive  transpiration  occurs  onlj'  in  Borrichia  frutes- 
ce7h%  which  has  lK)th  leaf  surfaces  very  densely  covered  with  two  to 
four  celhnl  hairs  (each  epidermis  cell  being  thus  extended  by  tangen- 
tial division);  on  the  under  leaf  surface  of  Hibiscus  moschetUos,  and 
possibly  on  the  stellat(»-pubescent  leaves  of  KosMeizkya  virginica, 
in  whicli  spe(?ies,  however,  the  hainness  is  far  less  dense. 

{(')  Stomata,  protected  by  Ixnng  situated  in  furrows  of  the  leaf  sur- 
face, which  are  in  some  cases  partially  closed  by  hairs,  in  species  of 
Spartina,  etc. ;  and  correlat^Kl  with  this — 

{(1)  ]j(»af  becoming  conduplicate  or  involute,  thus  concealing  the 
v(»ntral  surface,  where  all  or  most  of  the  stomata  lie,  especially  in  the 
siHJcies  of  Spartina  and  in  certain  sedges. 

{e)  Leaf  vertical  in  Junrtf.s  roeinerinmiHy  Fimbristylis  spadicea^  and 
Tjjphn  Iftfifolin:  nearly  vertical  in  sikhucs  of  Spartina  and  other 
grass(^s,'and  in  Baccharis,  Asfer  spp.,  Tv(t  frutesceii.%  and  other  dicoty- 
ledons witli  isolateral  leaves. 

(/)  TransfenMice  of  the  normal  functions  of  leaves  in  large  i)art  to 
the  (ore(*t)  stems,  in  J  uncus  roeinerianus,  Scirjnus  aviericaivus^  and 
Sallcoru  in  herlnwea, 

((j)  Small  size  of  the  leaves,  and  hence  of  the  transpiring  sarfaoe, 
without  transfer  of  function  to  the  stems,  in  Aster  sitJbuUituH^  Asier 
tenuifoliu.s,  SnJ>hnfitt  (/rarilis,  l^ijihruiu  litutirc,  L i pp ia  sp,^  Monniera 
{Hi'rj)esfis)  ynonnifni,  and  many  other  sjHHnes. 

(//)  Succulency:  of  stem  (ac<*ompani(Ml  by  reduction  of  the  leaves  to 
mere  s(*al<»s),  Sdliconiia  licrhftrca:  of  h»av<»s  (moderate),  lk)rrichia, 
Soliddfjo  sf  tfi/)f  rvintis^  AsUr  spp.  (in  .1.  suhulftfu.s  the  st«ms  are  also 
somewhat  succulent).  Succulent  plants  lose  tlieir  water  much  more 
slowly  than  do  others,  since  the  water  tissut',  th(»  stnmg  development 
of  which  clauses  the  thi<'kening  of  the  succulent  parts,  gives  up  its 
su[»ply  r(»hu'tantly.     This  is  in  some  (»ases  <lu<»  to  the  presence  of  a 

>  Page  asy. 
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mucilaginous  slime  in  the  cells  of  the  water  tissue,  which  greedily 
absorbs  and  tenaciously  retains  much  water.* 

(i)  Presence  of  a  considerable  quantity  of  mineral  salts,  especially 
sodium  chloride,  in  solution  in  the  cell  sap.  It  is  well  known  that  the 
rapidity  of  evaporation  from  a  given  liquid  surface  decreases  in  pro- 
portion to  the  density  of  the  liquid.  Consequently  a  plant  organ 
which  holds  in  its  cells  more  than  the  ordinary  quantity  of  dissolved 
mineral  substances  loses  by  transpiration  less  than  the  ordinary 
amount  of  vapor  of  water.  We  have  here  another  instance  of  the 
fact  that  while  the  presence  of  much  salt  in  the  soil  is  generally 
regarded  as  a  circumstance  wholly  adverse  to  plant  life,  certain  spe- 
cies are  able  to  use  this  substance  in  such  a  way  as  to  neutralize  its 
own  injurious  action. 

(./)  Development  of  compact  palisade  tissue,  usually  on  both  sur- 
faces of  the  (in  such  cases)  isolateral  leaf,  in  nearly  all  the  species. 

4.  Adaptations  to  exposure  to  the  mechanical  action  of  the  wind. 
The  most  noteworthy  are  (a)  the  prevailing  biological  form,  i.  e.,  the 
grass-like,  which  offer  little  resistance;  and  (b)  the  development  of 
considerable  mechanical  tissue,  notably  in  the  grass-like  monocotyle- 
dons, where  this  sometimes  takes  the  form  of  strong  peripheral  groups 
of  stereome  (i.  e.,  in  the  stem  and  leaves  of  Juncus  roemerianus). 

Specialized  modifications  for  dissemination  of  the  seeds  are  not 
numerous  in  the  salt-marsh  plants.  The  glumes  of  species  of  Spartina 
appear  to  be  fitted  to  some  extent  to  float  upon  the  water,  as  is  the 
fruiting  calyx  of  Salicornia,  with  its  spongy  thickening.  The  bristles 
of  Typha,  the  callus  hairs  of  Phragmites,  and  the  bristly  pappus  of 
the  Asters,  Solidago,  and  Baccharis,  are  of  course  adapted  to  carriage 
by  the  wind.  Burs,  winged  fruits,  and  edible  fruits  appear  to  be 
almost  entirely  wanting. 

SAND-STRAND   FORMATIONS. 

In  Virginia,  as  in  other  parts  of  the  world,  the  well-marked  topo- 
graphical division  known  as  the  sand  strand  is  occupied  by  a  sparse 
vegetation,  iu  open  formation,  i.  e.,  the  individual  plants  mostly  grow 
far  enough  apart  to  leave  much  of  the  soil  visible  among  them.  For 
this  reason  the  strand  sand  contains  an  unusually  small  amount  of  un- 
d(M-ground  parts  of  plants,  and  is  consequently  the  more  easily  blown 
al)out  ])y  the  wind.  In  the  Dismal  Swamp  region  this  formation  com- 
pris(»s  three   rather  clearly  defined  belts.     These  are:  (1)  the  beach 

'  Compare  Vol  kens,  Flora  der  Agyptisch-Arabischen  Wiiste,  p.  43,  1887.  It  has 
been  suggested  (Massart,  M6m.  Soc.  Roy.  Bot.de  Be'gicine,  82,  pt.  1.  pp.  18,  19, 
18i!3.)  that  the  frequency  of  succulent  plants  among  the  salt-marsh  vegetation  is 
due  to  the  fact  that  such  plants  obtain  most  of  their  water,  not  when  the  soil  is 
covered  with  salt  water  at  high  tide,  but  when  rain  falls  during  the  ebb.  If  this 
could  be  demonstrated,  the  necessity  for  tissue  adapted  to  holding  water  for  con- 
siderable and  indefinite  periods  would  be  evident. 


3(>8  liOTANICAL   SURVEY    OF  DISMAL   SWAMP   REGION. 

and  low  ()iit.(M*  (liin(»s,  bearing  a  i)articiilarly  spaiiic,  almost  eiitii-ely 
herluiceous,  «rn>wth,  <M)inp()s<Ml  of  very  few  species;  (2)  the  higher 
middle  dunes  (white  dunes  or  sea  dunes),  with  their  summit^s  often 
erowned  with  small  thickets,  and  with  a  more  abundant  and  diverei- 
fied  herliaeeous  vegetation,  especially  in  the  depressions  among  them; 
an<l  (;>)  the  innermost,  highest  dunes  (gray  or  land  dunes),  wlii(*h  are 
almost  always  covered  with  pine  forest  J  In  the  thinl  iKdt  may  l>est 
be  inclu<l(»d  tlu*  flat,  dry  pine  woods  that  almost  always  occur  imme- 
diately behind  the  dun(»s. 

IJEACJIl   AND  OITER   DUNKS. 

Th<^  out(M*most  line  of  dunes  is  usually  only  i*  meters  or  so  above 
high  lid<',  and  the  sloping  beach  lM.»tw(»en  it  and  the  water  is  com- 
monly devoid  of  plant  growth,  although  often  strewn  with  sea 
wrack  {Zosftrni  nuwinfi)  which  has  be(Mi  cast  up  by  the  waves.  Some- 
times, however,  a  few  plants  of  sea  ro(»ket  {Cakile  edenfula)  and 
of  saltwort  {Sal.sola  Av///)  are  found  hen^  Rarel^''  Ammoilenia 
{Ilofilienya)  peploidcs  occurs.  Tlu»  beach  is  tlu^  area  character- 
istically occui)ied  in  tlu*  Tropics  by  the  Pes-capra<»  formation,  which 
is  composed  of  such  plants  as  Ijjomoea  pes-rajwitc  and  Spinifex 
SfjUitrrosusr 

"^I'ln*  out<'r  lin(»  of  dunes,  usually  less  than  breast-higli  and  constantly 
shifting,  is  inhabited  by  certain  hardy,  stnmg- rooting  ])lants,  which 
send  up  numerous  stems  from  tluMr  branching  root  stocks.  Marram 
grass  {Atn/nophild  (ir(  naria),  growing  usually  to  a  height  of  about  G 
decimeters  ("2  f(*et),  is  the  most  abundant  of  these  (fig.  51)),  but  not 
rarely  gives  placi^  to  snuill  coloni(\s  of  tin*  handsome  sea  oats  {Uniola 
p(tnirul(itn)  (commonly  <!  to  1»  decimet(»rs,  "2  to  »}  feet,  high),  which 
entirely  rei)laces  Ammojihila  not  far  stnith  of  this  regi<m  (fig.  CO). 
An  aromatic  composit(»,  Irti  linhrirdtft^  forms  roundish  clumi)S  of 
stout,  nearly  cnM't  st<»ms  (usually  about  0  decinn»ter«,  2  feet,  high), 
and  is  the  only  noteworthy  bright  green  ])lant  <»f  th(»  outermost  dunes 
(fig.  <il). 

Another  grass  similar  in  habit  to  UiiioUi  panirulaia  is  Panicum 
(DHOi'tini  innin.s,  which  is  not  un<'ommon  on  th<'  outermost  dunes.  Its 
strong,  widely  ])ranehing  rhizom(»s  stMui  U[»  numerous  h»afy  branches, 
but  few  that  beai'  (lowers.  In  this  n'spe<*t,  also,  it  resembles  Uniola 
and  Aniino|)hila.  Kaeh  of  these  three  grasst^s  .se(»mH  generally  to 
grow  only  whrre  th<»  others  are  absent.  It  is  not.  uncommon  to  see 
onr  Miiall  dune  held  by  Ammopliila  alone  and  its  neaivst  neighbor 
bejiriuir  onlv  TniolM  or  l*anicum. 


'  At  (  ape  I  IfMiry  the  very  high  iimermnst  diiuoH  arc  not  forested,  and  are  almost 
untmly  hjuv  «)i'  vo^'otation,  the  only  growth  l>oing  ;i  few  plants  of  AmnwjMitt 
(in  nnriii. 

'So<'  SchiiMper,  IiidoiuahiyiHcho  strMiidtlora.  pp.  77  tob-l.   bee  also  p.  385  below. 
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PlO.  (10.— 8cuK»t8(Un<(i(«  /niniruJuiujon  tboiliiiiomiciirCaiH^nuury,  Vii. 
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(^tiliilf  iiJi'titulfi  Hiid  fyfilntJii  kali,  both  Bin-ciileiit  aiuiiiHlH,  Htt^iin 
their  Ix'sl  <lfvc?li)piin'iit  ini  lln'  cxt^-rinr  line  i»f  (tunes.  The  former, 
especiiilly.  MiiiKitimcs  riiniis  Xnv^a  n\u.\*<,  willi  doeinnlxiiit  branchfit  as 
iniicli  Hs  !<  (It'ciincloi'H  ('A  feet)  liiii^  hikI  ii  strung  taproot  pciietratiiifr 
vei-tie«ll.v  into  Ihc  «tiiiil  lo  a  iiia.viiiiniii  depth  of  -2  feet  (0  deeimelers). 
AHtoiit,  low-Kteiiiiiied  Nnnlhiniii'  was  cilwervwl  only  at  Oajw  Henry, 
where  ii  formed  imrt  i)r  this  assfM-iiition.  Oi'iiothent  hnmifusa, 
Knpliorfiiit  ixiliiiiiniifiiliii,  Cini-hriiK  Irilmhiiiitx  iiiarrorephftlvn,  Mol- 
liii/o  ri-riirill'i/ii,  and  olher  siK-cies  widi-h  aiv  aio«t  at  homo  in  the 
Bpcomi  Iwlt  soiiictinies  stmy  lo  the  oii1<^rmoat  dunes.  Depauperate 
.si«'ciini'ris  of  Myrii-n  airnlintiisin,  only  ;j  decimeters  (1  foot)  or  ho 


liijrh,  someiimcs   iM-<'nr   liei- 
woixly  plarils.      lint  vliesr  ai 


<)i-<"isionaI   s{>e<rini«nH  of  otlier 
■^'ai'<i<'d  lis,  in  a  way,  a<«oi<leutal 


.I/,//-/.-.'  .K-^sorixliiw.  II.T.'  ('.//,■//,  ,<l,„lul.i  an.I  H»\»»hi  hiU  tn- 
(|iieiilly  oc<-iir.  lintari'  inH  cliiirai'tcrtslic.  I'liiiilfi }iniiifitltiht  nnd  Iva 
hniirii-iilii  iiir  al)s<'iii,  whih',  un  ilic  minT  han<l,  AiiiiiiuphUa  ttrenaria 
and  /'iiiiiriiiii  •iiiiiii-iiiii  (;i//ii/.-(ar<-Hlnnist  or<|iiiit' as  nun-hat  home  aaon 
the  iiiiti'riiiosl  diiiH's  (liir.  ti'2).  hi  .shcilered,  (hit  jihuu'S  Animophila 
siinu'liinis  niaki'sa  (-oiii|ijirjilTvcly  dens»',  almost  lueaihiw-like  growth, 
i.llcn  iisSiH-ial<-d  Willi  s<-alli'i-<><l  <li'p;iu[iemle  sliritlis — Mijnitt  i-arUi- 
iiinsiH.  IJiur.n^  riri/nuiimi  „i«rilh„<i,  tihiiK  riipiilli,,,,  (fig.  63).  The 
hiKili.r  >aiii|   liills  aii-  .iflcn  oi-i-npied    l>y  d.-nse  Ihiekets  of  Myrica 


nih-M-ribi-<l  MiNH'ii' 


rt'Nt  tlio  EiirciiHiin  X.  iltiHeum  h 
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camlhit-iiHin,  UKiiiilty  1]  l<i  l*  nictoi'H  (5  or  (i  foici.),  Iml  fri'iiiiriitly  3 
iiU'Wi-x  (!)  hft'l),  lii^ti,  oflfu  iiiiii('(H(itiii»iiici]  )iy  olliui-  wtHidy  hjh'cUm 


Pill.  ta.—Ammoiihlla  with  ilyrlen  mn.li.,i',i:^,i uH'hikj il-<Dry,  Va. 

rl   is  iiolowiM'lliy  ;iH  tin-  shrul)  wliirli   iisiinlly  ik-cuih  noiiruHt 
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caroliiiensiH,  iistinlly  1^  to  2  meters  (fi  or  6  feot),  Viut  frp<iiipiit)y  3 
meters  (9  feet),  high,  often  iitiHocotnpHtiit^'l  hj  other  woody  Hpecies 


tiojiB  I'l'  llii.'  fiiii'si.-ci  |iljiiii,  is,  li 


Kin.  ulk-Amraophlla  with  Stiff  lea  curnlinenxitHt  Car"'  Hinry,  V». 

I    i>  iiotew.H-lhy  as  tlif  shnih  whh-li   iisiLally  (n-iMira  iieareNt 
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iiHiially  sEronglj'  iiiclinod  Inndward — uii  evideact;  of  the  forttt;  of  the 
winds.  Baccliarix  Jmliviifolin  ou  the  tlunen  uwually  j^niws  at  the  edge 
of  the  Myriea  thickets. 

While  the  open  duites  Are  not  furtiHloil.  si^Atten.Ml  miuhII  tr»(w  nfteD 
Sjrow  iipon  or  amuii;;  them.  Most  froquent,  And  umially  wivaiieing 
farthe.Ht  toward  this  beach,  is  the  loblolly  pine  (Finu»  taedn),  whiflh 
here  sometimes  attains  a  height  of  13  iiietorH  (ifi  feet)  and  a  diamef^T 
of  7  or  8  decimeters  (2^  feet)  (fig.  66).  Other  species  that  atlaiu  tho 
dignity  of  tree.i  are  the  blsok  cherry  {l^wniui  seroUnu),  with  its  leavws 
thicker  than  i.s  normally  the  case  inland;  the  pereimmon  (Diospyroa 
J>ir9i7iia7(«),  which  ripens  fruit  abundantly;  the  Spanish  oak  (^wercu* 


),  ,iinl  lan-lythi-  holly  {Ili-x  opaca).  All  show  the  i-lTi-cl.  of  111.' 
lh<.  |M.sili..ii  n(  ihcir  trunks,  whiHi  k-nn  in  ;i  liuiilwai-.!  iliriH-- 
lii-  riniiiiTcins  ilcail  hriinclu's  (cHiieciidly  upim  Ihi'  windwjirtl 
mi  111.-  iH.sili.Mi  .>f  their  mt'frcl  <-rMyji  of  fnlifiji.'  (aliiLost  alt..- 
>ii  I  hi-  l.-fwjir.l  side  of  the  slein). 

kirifii-lud'ai-t.-rislii-  of  the  niiddU'-iinn.-  v.-«<-ljii  ion,  us  of  nearly 
I  r.iJ-riiatioiiN  of  Ihf  s.>ntliern  .-oasljil  ]>lain,  is  the  Mtroiijj  devel- 
uf  wiKi.ly  linujis  or  clirnbini^  plants,  'i'lu-ise  either  HUp[)Ort 
M'>  iijioii  the  shrubs,  csiM'.'ially  in  thi'  ilyrica  IhirkeUs,  where 
li-ii    form   almost    iniiM-n.-t ruble  laiiyles    (comparable    to   the 
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tiblf  n'v/A'-,  UHiiiitly  ivboiit.  ti  iiictor  (:J  fed)  hi|rli  (fig.  US).  Tlio  Miim>what 
oiie-Huloil  i»aniol<"j  IksikI  in  a  {rrat^pfiil  inHim<>r.  The  Ijtrge  fonii  of 
Sj'nrtiiKt  pfif-ens  (Jiiiice'i)  «<mielime«  yi-ows  on  and  HiiionK  tlie  dimes, 
'I1i«  other  preiloiiiinHiil  )iiH-1>n<!tir>iis  ])l)ii]t.K  mv  mostly  Hiiiall,  and  »re 
bout  dovoloiH^I  ill  ttio  depreHsioiis  and  on  tliv  siilcM  of  tho  dunes.  Shoi't- 
n)ot«(l  annual  oi*  1>ii>iiiiial  HpecivM,  with  tii-UKtiato  st^^nis  forming  iimt.S, 
Hucli  ivi  Oennlhmi  hum  if  una,  Eupliorhi'i  jxili/i/'mifolirt,  Triploshi  jrur- 
jntrt'ii,  MoUugo  verticUlata,  and  Dioilia  teres,  aro  abimdant,  the  last 


iillrr 


iiTi  iinusuiil  sizi'.  l>(>iiauiH-ral<'  Liimrin  m imili iinin  (nioiltly 
iliiiii-ti'rpi{;i  liiji  ini-li<^)  lii^jh)  is  i-onspii-imUH  in  xp ring  with 
lilui'  lloMi'rs,  hiitdjsa]iiK'ars  h\  riiidsuniiiH-r.      II.  JH  probably 

iiiniia].'     liiiiiiihiiliiiiii  imriiiiri  inii.  .n  liii<iiiiial  siMttien,  is  not 

'Till-  siuiill  KJ/o  unit  itirly  Hijilnrity  iif  tliJH  sjn'cirH  in  whiit -would  beaxpeoted 
Ironi  itHlitckii<'  hin'oUI  niliiiitRtioDH  ti>tlu-HtTiititlciivJroinnt'iLt.  ItiHfn  thlarwpett 
shiiilur  ti'  iiiiiny  iiiinniilH  iif  tho  (lenerts,  nx  ilpHcribiil  1>y  Vi)llteiiti  (Flora  der  Agypt- 
ftiiili.  WumU'h.Vi..  jo,  HJ)  and  Covillo  H'outr.  V.  S.  Natl.  UtTb.  i-Ai,  ■ti). 
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uiicoiiiitioTi.  A  i-educed  forai  of  the  annual  Erigeron  cajtadensis,  some- 
times only  5  to  8  centimeters  (2  or  3  inches)  liigh,  and  with  thicker 
leaves  than  in  otiier  situations,  is  especially  abundant  in  rather  moist 
sand.  Lechea  maritima  and  Hudsonia lomentosa  (both  i>erennial  and 
Hiiffrutescent)  usually  grow  togetlier,  but  the  latter  often  covers  small 
iireas  unass<jciated  with  other  species  (fig.  G9).  A  small  Cyperus  with 
hard  tubei-s,  C  grayi,  and  two  or  three  species  of  Panicuin  (P.  scrib- 
nerianiim,  P.  angtmf.ifoliuni)  often  grow  with  these  Cistaceae,  tlie  first, 
however,  nomotiraes  in  pure  associations.  Pliaseolus  lielvolus,  with 
long,  ra<liant,  prostrate  stems,  is  occasional  in  opun  places. 
Monarda  punctata  is  abundant,   partieularly  at  tlie  edgii  of  the 


1        ;^     — :-*--i-«T|5-;,v-''  ■-• 

Kii^.l^.—Z/iulnKiiiiifuFiienCugiiuutbe  dunes  aosr  Virginia  Beach  (Aniutoeifa  in  bai:kgraand). 

.^[j'rictt  tliickfts,  wliert-  Ccnchrtui  tribuloid-en  mncruceplialus,  a  canes' 
ci.'iit  form  of  Si'liitinm  nit/rum,  and  Phystills  ruicosa^  are  most  at 
liomr.  In  llin  shelU-r  of  the  bushes  of  Myrica  cuu^ineiisis  a  number 
iif  spciics  occur  which  do  not  properly  belong  to  tlio  dune  flora  and 
are  nut  especially  ivdapted  to  that  environment.  Such  ure  Phytolacca 
ilrrtiiidra,  t.n>ical  Erigeron  cun<t<len.iin,  Eitiiat-iirium  tnpitlifolinnt 
(foi'iilciiluceinii),  and  Chenopodium  (nithelmiiiticum,  the  last,  how- 
eviT,  not  rai-ely  occurring  away  from  the  shade  and  protection  of  the 
t![i<-k<'fs.  These  plants  wilt  mueli  more  rapidly  when  npnH)t«d  than 
ili>  most  of  the  true  dune  plants. 

Q  in  Virginia  only  at  Cape  Henry,  i 
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TliP  dune  marshes. — In  small,  nearly  level  tracts  or  basin-Mke 
depressions  among  the  dunes,  with  a  subsoil  denser  than  the  surface 
sand,  rain  watcM*  is  often  held  for  days,  forming  shallow  pools;  and 
here  the  soil,  even  at  the  surface,  is  normally  wet.  In  such  places  a 
marsh  veg(4ation  finds  oppr)rtunity  for  development,  and  contrasts 
with  other  vegetation  of  the  o}K*n  dunes  in  that  it  grows  densely,  or, 
in  other  words,  in  closed  format  ion.  The  pi*evailing  species  are  mostly 
not  halophile  plants,  although  Srirjyus  (imericanus  and  FiTiihristylis 
spadireji  are  often  abundant.  On  the  other  hand,  spc^cies  nonnally 
not  halophile,  especially  two  rushes,  Juncus  scit'jyoides  and  J.  dicho- 
toDivs^  usually  dominate  the  association  and  give  a  dull  brown  color  to 
the  wholes  Panicurti  virgaiHiu  and  Andro})0(jon  glomeraius  are  not 
infre([uerit.  In  the  wet  sand  at  the  edges  depauperate  Erigeron 
catiddf^nsls  (witli  thickish  leaves),  diminutive  JSarofhra  gentianoideSj 
and  Diodia  rirgi.n'utna  usually  occur.  l)epauiK*rate  Myrica  bushes 
frecjuently  occur  spai-sely. 

Som(jtim(»s,  as  in  a  marsh  at  CaiKj  Henry,  a  considerable  variety  of 
inland  palust.rine  speci(»s  associate  together,  notably  Eragrostis 
refnichi,  Lyropodiiim  ImitHUdumy  Droseni  intermedia^  Fimbrisiylis 
aufumfi(dis,  KyncJiaspont  rf/mosti,  CenteUa  (tsiafira^  Hydrocotyhi 
umbellafa,  etc.  South  of  Virginia  Beach  a  similar  marah  contained, 
in  addition  to  these,  Rhexia  ntariftna,  Eupafariinn  rotundifciinmy 
Cyperus  ha.sjxtn,  Pttnirnm  sphagnicoJa^  1\  agrostoides^  and  cran- 
b(jrry  {(h-yrocrns  niarrorarpns),  the  last  with  stems  2  meters  (nearly 
7  feet)  long,  creei)iiig  among  and  almost  hidden  by  other  plantr*. 

Such  marslu^s  art*  r(*ally  part  of  the  fresh-water  vegetation  of  the 
region,  but  ar(»  placed  here  for  the  sak(»  of  toiM)grapliical  continuity, 
and  be(*ausc  of  tlu^  o(*curr(»nce  in  them  of  a  few  halophile  or  hemi- 
halopliih*  siKH'ies.  "i'hey  form  a  transition  from  the  sand  strand  to 
the  salt  marsh  on  the  one  hand  an<l  to  the  low  fresh- water  marshes  on 
th(^  other.     Tlicy  may  well  Ik*  tennecl  '* neutral  gnuind."* 

TIIK   INXKK    (wooded)    Di:XES. 

77/r  Jiifjh  dnms.  -These  are  usually  the  highest  <»f  the  dunes,  and 
in  most  <'as(»s  l)ear  an  open  forest  of  small  shoii-ieaf  pine  {Pi^ius 
faf-dfi),  usually  <>  to  H  meters  {'■20  to  .'{()  fe(»t)  high  and  3  decimeters  (1 
foot)  4)r  l(»ss  in  diameter.  Sometinn^s  a  small  growth  of  decidnons 
tr<M^s  and  shrubs,  notably  black  cherry  (Primus  .sr/'o////ff),^  persim- 
mon {  ninsfn/rns  rirginiana),  Xanthtwylum  rlara-hrrrulis  (HOm^timeH 
(>  mc^tei's,  1^1  teet,  high),  Sfissnfnts  snssafras^  Juni/tt  rfis  virginuina^ 


^Mik'isart  descrilM^s  tho  vt'grtjition  of  dniio  inarshcA  mIou^  tho  iielf^ian  coast 
*Mn  all  thiimH  Hiiiiilur  to  that  which  inhnhits  iiiarHhes  in  the  interior  of  the  coun- 
try." Mrm.  Soc.  Roy.  Bot.  dc  l$t)liri<|ue.  vol.  :r.»,  p.  10  (ISIKJ).  For  a  reprodno- 
tion  of  a  i»hot<nj:ni])h  of  one  of  thew*  inarHbes  s«m'  the  Hume  author  (lot*.,  cit,,  pi.  1). 
The  lar^^e^t  HiHM'iiiien  ohsiTved  was  about  U  meters  (:iO  feet)  high  and  8  deoi- 
meti^rs  1 1  foot)  in  diamoter. 
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etc.,  mingle  with  or  take  the  place  of  the  pine.  At  Cape  Ileniy  occur 
thickets  of  laurel  oak  (Querciis  laurifolia),  mostly  3  to  3^^  meters  (10 
to  12  feet)  high. 

The  ground  being  shaded  and  protected  from  the  wind  by  the  trees, 
a  small  amount  of  humus  collects  on  the  surface  of  the  inner  dunes, 
giving  the  soil  a  gray  color  (hence  "  gray  dunes,"  one  of  the  terms  by 
which  they  are  known  in  Europe).^  Here,  among  the  pines,  the  live 
oak  {Quenms  virginiana)  attains  its  best  development  on  the  Vir- 
ginia coast,  although  in  this  region  it  is  never  of  arboreous  size  and 
shape.  Quercus  virgmiana  assumes  on  the  wooded  dunes  a  compact, 
rounded,  symmetrical  form,  with  nearly  horizontal  branches,  very 
different  from  its  aspect  among  the  open  dunes.  The  largest  speci- 
men seen  was  about  8  meters  (25  feet)  high,  about  8  meters  in  great- 
est spread  of  branches,  and  the  diameter  of  the  largest  stem  3  deci- 
meters (1  foot)  above  the  ground  was  nearly  6  decimeters.  The  live 
oak  grows  scatteringly  among  the  pines,  not  forming  thickets.  In 
the  dull,  dark  color  of  its  foliage  it  resembles  Myrica  carolinensis. 

On  the  summit  and  outer  slope  of  the  fixed  dunes  Ainmiophila  are- 
naria  is  still  abundant,  sometimes  carpeting  the  ground  to  the  exclu- 
sion of  other  herbaceous  vegetation;  but  apparently  flowers  are  rarely 
if  ever  produced  in  this  situation.  Doubtless  it  was  this  grass  which 
contributed  most  to  the  original  fixing  of  these  dunes  and  their  prep- 
aration for  other  vegetation;  and  one  might  fancy  that  the  plant  is 
reluctant  to  yield  its  sway  to  less  hardy  species.  Panicum  amarum 
minus  and  Cyperits  grayi  are  common  on  the  fixed  dunes.  With  the 
latter  C.  cylindrictis,  of  similar  habit,  frequently  occurs.  But  the 
most  characteristic  herb  of  these  dunes  is  Galium  hispidulum,  which 
has  slender  ^^ellow  rootstocks  branching  and  creeping  through  the 
sand  in  every  direction  at  a  depth  of  usually  2  to  4  centimeters  (1  or 

2  inches),  while  sending  up  at  frequent  intervals  clusters  of  leafy  and 
flowering  stems,  commonly  only  8  or  10  centimeters  (3  or  4  inches) 
high. 

(^uite  different  is  the  type  of  vegetation  normally  occupying  only 
th(>  inner  slope  of  the  forested  dunes,  but  occasionally  extending  over 
the  crest  and  down  the  outer  slope.  Here  prevails  a  dense  low  under- 
growth of  chiefly  woody  species,  some  of  which  do  not  venture  farther 
into  the  strand  formation.  In  a  typical  place  Sassafras  sassafras  and 
XanfJuwyliun  clava-herculis,  the  latter  attaining  here  a  height  of  only 

3  to  <)  d(H*imeters  (1  to  2  feet),  were  particularly  abundant.  SmUax 
hona-No.r,  S.  glauca,  Vitis  aestivalis,  Teconia  raflicans,  and  Parfheno- 
rissus  quinqiiefolia  formed  dense  tangles  among  the  low  shrubs.  At 
other  points  Ileju/paca,  Ruhus  cuiieifoliiis,  Araliasjyinosa,  CaUicarpa 
uviericana^  and  even  Acer  riihruin  and  Nyssa  sylratica,  enter  into 
this  association. 


^  Warming,  Okologische  Pflanzengeographie,  p.  243. 
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T}it<  xlrand  }nm<  ivooih.—ilnny  of  tlio  sjweids  jwst  onum«i-ated 
form  t.lm  chief  niulci^ituvtli  of  tlii»  <liy,  flat  l^ilu^  woods,  wliicili  often 
honler  till'  'Imii!  an-ii  on  its  iiiiier  si(li>  (figs.  70,  71).  Thoy  fonii  the 
triinsilion  to  l.lii'  fcirestwl  i)laiii  lioyoiiil,  but  oiu  \io.  more  conveniently 
classed  willi  the  fixed  diint^s.  Tlie  priiicixnil  tree  is  loblolly  pine 
{Phws  hit'ihi).  Anilio  .-ipiimsn  (1  to  :i  meters,  H  to  10  feet,  high), 
Xanfliiu-.ijhiiii  '■larit-hcrciilin  (iittiiiiiiiiK  ti  hciglitof  <i  meters,  20  feet), 
and  C'llVniiriMi  iimcriiiuiii  are  more  (rliiiiiic1«ristic  of  tins  formation 
thaji  of  >u\y  othet-  in  the  nigiuii.  (ieJ.i'inimii  sfinjH'n-iretm,  Tecoma 
railUans,  and  otlier  lianas  are  abundant,  Tecoma  in  places  ascending 
the  trunks  <»f  all  tlu^  small  pine  ti-<.>es,  and  giving  to  such  areas  a  pecu- 
liar and  striking  apiK^a ranee.     Where  tlie  strand  forest  is  somewhat 


moisi,  ISnirhiirix  hnHinifiiflii  is  ofli-n  the  ]irineipal  element  of  the 
un<lergi-owtli.  In  very  dry  soil,  in  i>|H-nin;:s  iLiimng  tlie  trees,  sHrnl 
black iM-fiy  {liiihus  .■iuirijhlhi.'^).  sl;irv.-d  «|«'<-imenK  of  hiaek  locu«t 
(liMinn  j,>^.ml.,r„ria),  and  Cin.-kasaw  plnm  (rnniii.s  .uimusfifolia) 
s.mielim.'s  fonii  small,  l.nv  ihiekels. 

Tlir  !ivrlMi-e..ns  sj ies  llml  '.enir  in  1liis  jisso.-ialion  ai-e  chiefly 

.Hii.li  as.Iiiiia.-leri/.-  lliedrier  parls  <>f  llie  inland  forest  generally. 
(tji'iiili'i  •i/'iniHii  iirid  i'li'-i-ii  Jihiiii'  nlnsn,  liiiwever,  a])|)ear  to  Im  more 
at  iKJiiH-lMri'ilmn  .Kewliere.     CcTapusilae  (s|>eei.-s»r  Stdidago,  ElllMl- 

lorl Kli'phantopns.     Kivelilites,    and    Clirysopsis).    LeguniillOHae 

(species  of  Meibomia  (n<-sm<Hlinm)  ami  Lesi>ede/.a|,  lhii,ih>n>iit  neri- 
f(o,  /'"/■''"  /"■'■"  (iiriK-ilix),  ami  ('•HinilriiUix  it„u  ikumis  ai-u  worthy 
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of  itieiitioii.  In  somewhat  boggy  soil  occur  Otdium  claytoni,  Fa/nicum 
rllialvjii,  I'lAijMchunt  nmimune,  and  mnnW  quantitieH  of  peat  moss 
(forms  of  Sphagnum  cijmbifolium  and  S.  recurvum,  occasionally 
S.  henryanuin).  In  one  diminiitivo  sph^^ium  bog  the  moss,  both 
living  and  dead,  was  only  20  to  25  centimeters  {8  to  10  inches)  high. 
The  surface  had,  at  noonday,  absorbed  much  heat  from  the  sun  and 


\  iiiiiiiii 

»    9       'Hp^  mHI 

I  encroecblDB;  on  Cbe  Btrand  pine  woods  <o(  Pinv 


was  iM-rfectly  dry,  while  the  lower  part  was  wet  and  quite  t:oh\.     The 
siibslratum  wjw  the  piwailingsand. 


The  San<1  ^tranil  of  Lynnhaven  Bay  and  its  ramificatiODB  ia  less  expoeed  to  the 
wind  than  the  shores  of  the  Chesapeake  and  the  oi>en  Atlantic,  snd  is  therefore 
without  ty|)ical  donee.  Its  plant  associations  are  somewhat  different  from  those 
uf  thu  oatt.'t'  Sand  Strand,  containing,  as  woold  be  expected,  a  larger  admixture  of 
inland  forms.  The  narrow  atrip  of  beach  lies  in  most  places  in  frontof  an  abrapt 
lianli,  which  ia  often  :<  to  Ti  meters  ( 10  or  15  feet)  high.  The  snmmit  of  this  bank 
is  commonly  covered  with  trees,  and  it  forms  the  edge  of  the  inlaml  forest,  but 
sliL-ltersa  plant  association  somewhat  diHerent  from  any  other  in  the  region.  The 
prevailing  pine  ia  often  I'iiius  eekinata,  which  attains  a  Ijetler  development  here 
than  elsewhere  in  the  regtnn.  being  frequently  19  meters  |00  feet)  high  and  8  deci- 
meters i2i  feeti  in  diameter  near  the  base.  At  other  points  Pinuxtaetla  predomi- 
nates.   Other  characteriatio  trees  are  Quereua  miiior,  which  grows  to  a  (Mmsid- 
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erable  size,  and  a  small  growth  of  Q,  digitata,  IMospyroH  virginiarui,  and  Hicoria 
glabra, 

Myrica  carolinetisift,  Rhu^n  copallfua,  SfimplncoH  tincioria,  Peraea  pubesceiut^  and 
(^uercus  digitata  form  in  places  small  dense  thickets  at  the  foot  of  the  bank.  Span- 
ish jno88  (TillandJiia  usiieoides),  with  stems  sometimes  a  meter  (nearly  4  feet)  long, 
drapes  the  branches  of  oaks  and  pines,  especially  I\  echinata.  Of  lianas,  SmUcux; 
b<)na-nat\  Teannu  radicans,  and  Rhua  radicann  are  most  common.  In  the  flat, 
open  pine  groves,  which  occasionally  occur  at  the  foot  of  this  bank  jnst  above  high 
tide,  red  fescue  grass  {Fe.stn(M  rubra)  forms  a  somewhat  dense  sod,  with  scattered 
symmetrical  clumx>s  of  Paniciim  tnrgatum  and  considerable  numbers  of  Vuooa 
ftlainentosa  and  Opuntia  ojtnntia.  In  the  pine  woods  at  the  summit  of  the  blnff 
woody  undergrowth  is  often  scarce,  and  there  occurs  a  scanty  herbaceous  growth 
comprising  Tragia  uren^^  Jatropha  stimulosa,  Meifx/mia  (Denmodium)  strieta^ 
Sporoboliut  asper,  Chrysopsia  gramimfolia^  Galinm  hispidiUufn  (abundant), 
Uniola  loiujifolia^  HeliantJu^.mum  canadejise,  and  species  of  Panicum  (of  the 
dichotomum  type) .    In  some  places  Rubua  triviulin,  with  trailing  stems,  is  abundant. 

On  the  narrow  strip  of  sundy  beach  and  the  open  face  of  the  bluff  above  it  two 
Leguminosae,  in  habit  similar  to  Rnbus  trivialis^  occur.  These  are  Phtueolua 
helvobis  and  Bradburya  (CentroHema)  virgiyiiana,  the  latter  with  numerous  large, 
showy,  lilac-colored  flowers.  The  principal  branches  of  their  stems  lie  flat  upon 
the  groand,  radiating  in  every  direction,  but  do  not  attach  themselves  to  the  soil 
by  roots  at  the  nodes.  Tlie  longest  branches  observed  measured  1<>  decimeters 
(Phaseolns)  and  18  decimeters  ( Bradburya).  Both  are  twining  plants  when  able 
to  find  supporting  objects.  FestKca  rubra  is  occasional  on  the  beach.  Other 
plants  of  this  strand  are  common  species  of  the  outer  beach  —Ammophila,  Puni- 
cum  amarum,  P.  amarum  ininus,  Salsola  kaliy  Cakih' edenttUa,  Hvdsonia  tomentoaa^ 
Lechea  ituiritima,  Spartina  jxiteiis  {juiicea),  Cenchrus  tribuloides  macrooej^ahui, 
etc. 

Of  tlie  plants  nuiiitioned  as  oe(*urriiig  among  the  dunes,  the  follow- 
ing are  strand  siM»cies  in  the  strictest  s^^ise,  seldom  or  never  entering 
into  any  other  formation : 

Ammophila  arenaria^  Cakile  etlentnla, 

Un  U)la  jm n  ieulata ,  Kuph oHtia  polygonifolia^ 

Panicum  amarum^  Ijichra  maritima, 

P,  amarum  miuuti,  Hudmmia  tinnenUtsiij 

Spartina  juitrns  (the  large  form),  Chmothrra  humifusa, 

Ceuchrus  tribuloidctf  macnK'cphaluity  PhynaUa  vincona^ 

Cypcrua  grayi^  Galium  hispid ulum, 

Quercus  rirgiui(tua  (x^ireus),^  l)i(Mlia  trrrs^' 

AmmfHli'uia  {Ilunkruya)  2fe))l()ides,  Ini  imbrtcata. 

Other  species  which  occur  on  the  strand  n»ach  their  l)e»t  develop- 
ment farther  inland.  It  will  be  obs(Tved  that  tlu»  iHM'centage  of  Buoh 
inland  plants  is  (H)m[>aratively  small  seaward  from  the  erest  of  the 
fixed  dnn<»s. 

ADAITATIONS    TO    KN'VIRONMKNT    L\    THK    STKAND    VKUKTATION — UFB 

FOKMS. 

Under  IJie  Ih^idings  of  climate,  topograpliy,  ami  soils  of  the  Dismal 
Swamp  region,  the  various  fa(*tors  that  <*onstitute  the  physicHl  envi- 

Aliiiost  alw:iys  a  strand  plant  in  Vir^nia  an<1  North  Carolina. 
"*  Kuro,  except  as  a  strand  plant,  in  the  Dismal  Swamp  region. 
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ronment  of  the  strand  vegetation  were  discussed  in  a  very  general 
way.  Of  these  factors,  the  most  important  in  their  effect  upon  plant 
growth  are  probably  to  be  referred  to  two  categories.  To  the  first 
belong  the  movements  of  the  atmosphere,  so  far  as  their  mechanical 
effects  upon  the  vegetation  are  concerned,  whether  direct,  or  indirect, 
i.e.,  through  their  action  upon  the  substratum.  The  second  com- 
prises all  such  factors  as  tend  to  bring  about  excessive  transpiration, 
and  consequently  necessitate  protective  modifications. 

MODIFICATIONS   DUE  TO  THE  MECHANICAL   ACTION   OF   THE   WIND. 

Exposure  to  frequent  strong  winds  laden  with  fine  particles  of  sand 
is  the  more  or  less  probable  cause  of  certain  modifications  in  the 
vegetation,  especially  that  of  the  open  dunes.  Three  principal  results 
of  such  exposure  may  be  mentioned: 

Direct  effect  on  the  external  form  of  the  plant. — This  is  evident 
in  individual  trees  and  large  shrubs  of  the  open  dunes,  which  are 
marked  by  their  trunks  usually  leaning  in  a  direction  opposite  to 
that  of  the  prevailing  winds,  the  branches  on  the  wind-exposed  side 
being  oft^n  entirely  denuded,  leaving  the  crown  of  foliage  to  leeward 
of  the  trunk;  by  their  gnarled  and  twisted  stems  and  branches,  the 
latter  often  rigid  and  comparatively  short;  and  frequently  by  their 
torn  and  ragged- looking  foliage  (especially  in  such  inland  species 
as  Flatanus  occidentalis  and  Taxodiuyn  distichum^  when  straying 
into  this  area). 

Indirect  or  histological  effect — This  often  appears  in  the  develop- 
ment of  much  strengthening  tissue  (stereome,  wood),  and  in  a  consid- 
erable thickening  of  the  cuticle  and  epidermis  cell  walls  of  the  leaves, 
giving  the  surface  a  hard,  resistant,  polished  texture.  The  latter  is 
especially  notable  in  the  evergreen  leaves  of  Quercus  virginiana,  and 
in  the  whole  surface  of  the  larger  grass-like  plants,  Uniola panicuiata^ 
A7nmophiLa  arenaria^  Panicum  amarum^  etc.  It  is  a  modification 
chiefly  important  to  the  plant  as  a  protection  against  excess  of  light 
and  of  ti-anspiration,  but  is  perhaps  also  useful  as  a  protection  against 
the  impact  of  strong,  sand-laden  winds.  ^ 

Effect  (hroiujh  redistribution  of  soU, — The  wind  blowing  upon  the 
incoherent  surface  soil  keeps  it  in  almost  constant  motion,  and  often 
shifts  great  masses  of  it  in  a  short  time.  Consequently  some  plants 
are  being  uprooted,  while  others  are  quickly  buried  beneath  the 
sand.  This  action  is,  of  course,  most  violent  in  winter.  Large  dunes 
tliat  have  been  cut  open  by  the  wind  exhibit  dead  roots  and  root- 
stocks  (of  Smilax,  Ammophila,  etc.)  far  below  the  surface.  To  the 
necessity  of  adapting  themselves  to  the  mobile  soil  in  cooperation 


'  How  strongly  the  wind  may  act  upon  plants  not  protected  in  some  such  way 
is  evident  in  the  tattered  older  leaves  of  the  banana,  which  usually  become  seg- 
mented by  the  splitting  through  to  the  midribs  of  the  tissues  between  the  parallel 
lateral  nerves. 
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with  other  factoi's  ar(^  due  some  of  the  interestinj?  life  forms  which 
strand  plants  exhibit.     The  most  notable  of  these  are: 

1.  Lon^,  branching  rootstocks,  which  send  up  numerous  leafy  or 
flowering  l^ranches.  These  are  either  slender  and  creep  near  the  sur- 
face of  the  sand,  as  in  Ammophila,^  Oalmvi  liispididuvi  (longest  more 
than  \)  d(»(Mm(5t(»rs — 3  feet),  and  Scirpics  americanus^  which  last  grows 
in  moist  sand  and  has  rootstocks  usually  rather  stouter  tlian  those  of 
the  others;  or  the  rhizomes  are  stout  and  descend  obliquely  or  almost 
vertically  d(H»i)  into  tlie  sand,  as  in  Uniola  paniciilata  (one  rootstock 
was  actually  traced  0  decimeters  (2  feet),  and  was  probably  a  meter 
or  more  in  length),  Panicuvi  amnrum,^  and  Iva  imhricata^  which  has 
rootstocks  at  least  0  decimeters  (3  feet)  long. 

Phy.salis  riscosa  resembles  Oaliinn  hispid uluvi  in  habit,  but  in  this 
case  it  is  from  slender  branched  roots,  having  a  maximum  length  of 
over  V2  decinietei's  (4  feet),  that  the  low,  leafy,  and  flowering  shoots 
originate.  Such  habit  of  growth  is  immensely  serviceable  to  strand 
plants,  as  it  goes  far  toward  securing  them  from  being  uproote<l,  and 
likewise  protects  them  from  burial  by  the  sand.  For,  while  by  an 
occasional  movcmiMit  of  the  sands  the  above-ground  sti^ms  may  be 
completely  ovc^rwludmed,  Uut  subterranean  parts  continue  to  grow 
forward  and  to  send  up  m^w  branchc^s,  which  unfold  leaves  and  flow- 
ers.** 'i'h<^  more  de(*ply  iKMietrating  rootstocks  an>  also  useful  to  the 
plant  by  insuring  it  a  constant  supply  of  water. 

Shrubs  and  small  trees  among  the  dunes  often  develop  greatly 
elongated  roots,  although  these  are  not  to  l)e  compawd  in  length  with 
the  roots,  enormously  extende<l  in  jn-opodion  to  th(»  stem  length,  that 
have  been  <lete(*ted  in  many  desert  plants.^  This  was  particularly 
observed  in  Pinus  fnf  da,  oi'  which  small  specimens  showetl  a  stem 
less  than  1  nietca*  (3  ftjct)  high,  but  had  roots  at  least  5  meters  (over 
K)  feet )  long.  An  individual  of  XanfJioxijJum  rlavn-herculis  was  even 
mor<»  remarkable,  having  a  stem  less  than  thr(»e  decimeters  (1  foot) 
and  roots  4^  meters  (15  f(M^t)  long. 

2.  Stems  trailing  over  th(^  ground,  but  usually  not  attached  to  it  by 

'  The  lon.i^est  rootstock  of  this  grass  whicli  was  oxainineil  measured  8  meters  (10 
feet).w)iilo  the  throad-liktt,  mnch-branched  roots  are  sometimes  considerably  over 
a  meter  (4  f(^t)  long.  In  other  localities  a  mnch  greater  extension  of  the  root- 
stock  has  been  ol»servod. 

-In  rint}ht  pam'cnlafa  and  Paninim  mnarum  the  roots,  as  well  as  the  Tootstocks, 
are  stouter  than  those  of  Animophila. 

''The  species  of  the  genera  Aurropyrnm  and  Amniophila  (after  burial  In  the 
sand  J  present  a  curious  arrangement.  At  ea''h  of  the  notles  of  tlieir  long  Btolons 
cr(*eping  beneath  th(^  surface  of  the  soil,  a  small  branch,  often  forked  at  apex,  ia 
devolo])e(l,  wiiicli  giows  vertically  upwiird  atid  whose  length  depends  upon  the 
thickness  of  the  stratnni  it  mnst  traverse:  its  growth  only  ceases  when  it  rsaohes 
tlicKurface,  whether  that  be  near  or  distiint.  The  leaves  develoiied  upon  these 
ascending  brandies  are  always  directed  toward  the  light,  in  spite  of  the  bnrial  of 
the  i)lant.'*    Massart.  ISIem.  Soc.  Rt»y.  Bot.  de  Belgitiue,  vol.  '*\2,  pt.  1,  p.  81.     1898. 

'Compare  Volkens,  Flora  der  iigyp.-arab.  Wi^ste,  pp.  24,  25,  and  Goville, Oontr. 
U.  S.  Natl.  Herb.,  vol.  4,  p.  47. 
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si'conclary  roots). — This  mode  of  growth  is  exemplified  in  Rubtis  vil- 
Intins  {(-(nuithnNis)  and  Ji.  trivialis,  in  most  of  the  woody  lianas  {when 
iinalile  t()  find  supporting  objects),  and  in  two  herbaoeoua  species 
of  Leguininosae,  Phaseolus  Jielvolus  and  Bradhurya  {Cenfrosema) 
virtj'niiana.^ 

:i.  The  radiant  form,  which  may  loe  regarded  as  a  phase  of  the  pre- 
ceding, is  exhibited  by  certain — chiefly  annual — species  (flg.  72),  pos- 
sessing a  well-defined  vertical  taproot,  which  is  either  slender  (as  in 
Molhirjii  verticUlata,  Euphorbia  polygonifolia,  Diodia  terea)  or  rather 
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stimt.  (jiN  in  Lechea  mnriiima,  OenoOisra  humifuNa,  Meibomiu  areni- 
i-iil'i,  Cukili-  f.dfjifiiUt).  In  this  form  the  stem  branches  at  the  surface 
of  the  ground,  and  the  branches,  lying  flat  upon  the  sand  (only  the 

'  Thi'  Pes-iaprao  vegetation  form,  which  has  creepitig  utems  seniliiig  ntunerone 
Houoniiary  roots  into  the  soil,  may,  perhaiis,  l;e  regariled  ub  n  further  development 
of  this  habit.  It  is  a  form  veiy  characteristic  of  the  tropical  straml,  bat  hardly 
not  represented  on  the  Virfrinia  coast.  Farther  south,  near  Cajie  Hatteras, 
hiuiiblo  representatives  of  it  occur  on  the  edges  of  the  salt  marsh.  On  the  coast 
of  (ieorfiia  the  si^ries  which  gives  a  name  to  this  form,  Ipomova  pea-caprae, 
rea<-has  its  northern  limit  in  America. 
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lower  in  Cakile),  ra(liat<i  in  all  directions  like  the  spokes  of  a  wheel. 
Oenofhevfi  humifu^a  1h  a  particularly  characteristic  representative  of 
the  radiant  form,  one  spocumen  observed  having  21  branches  from  3 
to  0  deciinet<a*s  (1  to  8  feet)  in  length.  In  Lechea  it  is  the  sterile, 
leafy,  basal  shoots  that  assume  this  form.  The  root  in  this  species  is 
compai'atively  long  (about  3  decimeters)  and  vertical.  In  Meibomia 
the  longest  branches  sometimes  measure  9  decimeters  (3  feet)  in 
kingtli.  It  is  ijossible  that  the  radiant  form,  as  well  as  the  preced- 
ing, is  also  useful  to  the  plant  by  retarding  evaporation  from  the 
area  of  sand  thus  shad(»d,  consecjuently  insuring  a  supply  of  water 
n(»ar  \]\o  surface  of  the  soil  betwt^en  rains.  As  the  under  side  of  the 
stems  and  heaves  of  plants  which  have  this  habit  of  growth  an^  effec- 
tually ])i'ot<*cted  against  light  and  heat  rjwiiattxl  from  the  surface  of 
the  sand,  and  to  a  larger  extent  from  (exposure  to  the  air,  their  rate 
of  transpiration  must  l>e  proiK>rtionately  much  less  than  in  plants  not 
possessing  this  habit. 

4.  The  rosidte  form. — '*  Rosette  plants,"  which  have  most  of  their 
leaves  at.  tlu^  base  of  the  stem  and  appressed  to  the  soil,  are  pro- 
tected in  the  same  manner  as  i)lants  of  the  radiant  form.  They  are 
rare  on  the  strand  of  Virginia  and  North  Carolina,  but  are  not  uncom- 
mon on  th(^  coast  of  northt^rn  Europe.  Two  (probably)  winter  an- 
nuals, (huiphitUuin  purpureiUN  and  Lindria  cuintulenHUiy  have  their 
basal  leaves  arranged  in  a  liat  rost^tt^*.  In  the  latter  s|)ecies  these  are 
borne  on  short  horizontal  branches. 

5.  TJie  cushion  or  h^ssork  (''Polsfer'^)  fifrm. — This  life  form,  which 
is  so  strikingly  develoix^d  in  the  high  Andes,  in  Australasia,  and  else- 
where, is  hardly  to  be  included  among  those  of  the  Vii*ginia  Htrand, 
unless  one  r<»f(M*s  hen*  the  peculiar  mo<Ie  of  growth  of  Hudsonia 
iomenU)sn,  which  has  numerous  short,  erect  branches.  These  are 
densely  clothed  with  appressed,  scale-like  leaves,*  and  strand  closely 
together.  The  roots  of  the  Hudsonia  are  small  (the  longest  about  15 
(*enti meters,  0  inches,  long),  and  atTord  th(»  plant  but  a  weak  anchor- 
age in  the  soil.  C'onse(iu<»ntly  the  sjiecies  grows  most  abundantly  in 
the  sheltere<l  lioilows  among  the  dunes. 

r>.  The  sod  farm  {^^ l^(us(  iifonn"), — This  is  repn»sented  by  Pestuca 
rubra  alone,  and  (hxvs  not  occur  in  tlu»  dune  an»apn)per. 

7.  TJie  fhif'h'ff  form. — This  lif(»  form,  closely  analogous  to  the  two 
pr(M*eding,  chara<*terizes  s<»v<»rai  of  tin*  shrubby  si)eoies,  notably 
Mijrint  raroVnu  n.sis.  Farther  south  along  the  coast.  Ilex  voniUoria^ 
Qucrctis  rinjitnano,  and  oth(»r  sj>ecies  form  strand  tliickets.'  By  this 
mode  of  growth  tin'  individual  plants  are  in  large  measure  pro- 
tM«t<Ml  against  the  sun  ami  the  wind,  an<l  the  habit  may  well  bo  inter- 
pret (>d  as  an  ada[)tation  against  excessive  t ransiuration,  as  well  as 
against  the  n)e<*hanical   force  of  tln»  wind.     The  ccmiimct,  rounded 

■  Kearney.  Ck>utr.  U.  SS.  Nat  Herb,,  voL  5,  p.  278. 


CAUSES  TENDING  TO  PRODUCE  EXCESSIVE  TRANSPIKATION.       387 

form,  with  numerous  short,  rigid  branches,  already  described  as  being 
sometimes  assumed  by  the  live  oak,  may  have  similar  advantages. 

8.  Plants  with  s^ubterranean  storage, — Bulbs,  tubers,  and  other 
strong,  local  thickenings  of  underground  parts,  which  are  greatly 
developed  in  most  arid  regions,  are  not  frequent  among  the  dunes. 
Cyperu^i  yrayi  and  C.  cylindricus  have  corm-like  thickenings  at  the 
bases  of  the  stems.  Woody,  tuber-like  swellings  occur  on  the  root- 
stocks  of  the  species  of  Smilax,  and  were  also  observed  on  the  roots 
in  young  plants  of  the  live  oak.  The  possession  of  a  subterranean 
food  reservoir  is  .unquestionably  an  advantage  to  a  plant  which  is 
liable  to  burial  by  the  sand. 

9.  Anmmls. — In  very  arid  regions  annual  plants  often  avoid  the 
long  j)eriod  of  drought  by  completing  their  course  of  life  in  a  few  weeks 
of  the  growing  season,  and-are  therefore  designated  as  **  ephemeral."^ 
On  the  strand  annuals  are  numerous  in  species  and  individuals,  but 
there  is  no  dry  season,  properly  so  called,  to  be  guarded  against,  so 
the  different  species  reach  the  acme  of  their  development  at  different 
seasons.  The  annual  life  habit  is  probably  more  serviceable  to  dune 
plants  as  a  protection  against  being  uprooted  or  buried.  This  is  an 
ever-present  danger  in  the  sand-strand  formation,  and  one  to  which 
species  with  a  long  life  period  are  of  course  most  liable.  Besides 
the  radiantly  growing  species  already  enumerated,  the  following 
annuals  are  frequent:  Festuca  octoflora,  Aira  praecox  (in  woods 
belli nd  the  dunes),  Cenchriis  tribuloides macrocephalus,  Sarothra  gen- 
f  leu  to  ides,  and  depauperate  Erigeron  canadensis,  the  last  two  pre- 
ferring moist  sand  in  the  hollows. 

PROTECTION   AGAINST  EXCESSIVE  TRANSPIRATION. 

A  number  of  causes  render  it  necessary  that  strand  vegetation 
should  be  guarded  against  too  great  loss  of  water  by  transpiration 
from  the  leaves,  just  as  plants  of  truly  arid  regions  must  be  similarly 
protected.  The  environmental  factors  which  induce  such  peculiari- 
ties of  structure  are,  however,  somewhat  different  in  the  two  cases. 
Here,  as  in  most  maritime  regions,  atmospheric  humidity  is  abundant 
and  pretty  equally  distributed  throughout  the  year.  Furthermore, 
there  is  no  lack  of  water  in  the  dune  sands  at  a  usual  depth  of  only 
15  to  30  centimeters  (6  to  12  inches)  below  the  surface,  so  that  all 
except  the  smaller  (chiefly  annual)  herbaceous  plants  could  readily 
obtain  an  abundant  supply  at  all  times,  were  it  not  for  another  factor, 
the  presence  in  the  soil  of  certain  salts,  particularly  sodium  chloride. 

The  life  conditions  of  the  strand  which  are  probably  the  most 
eireetivc  causes  of  protective  modifications  of  this  nature  may  be 
stated  as  follows: 

1 .  Strong  insolation,  and  much  light  reflected  from  the  surface  of 
the  white  sand. 

J.  Heat,  often  intense,  during  most  of  the  growing  season.     The 


'  Compare  Volkena's  Fl.  der  Agypt.-arab.  Wiiste,  pp.  20, 40. 
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superficial  layer  of  sand  becomes  greatly  heated  and  very  dry  when 
exi)()sed  to  the  sun,  although  tlie  soil  beneath  remains  always  cool  and 
moist. 

3.  Exposure  to  almost  constant  and  often  strong  currents  of  air, 
which  ket^p  the  atmospheric  envelope  of  the  plant  always  changing, 
hen(?e  never  saturated,  and  thus  stimulate  transpiration. 

4.  Preseneo  in  the  soil  of  sodium  chloride,  in  relatively  large  quan- 
tity. Ah  hjis  already  been  remarked,  it  is  only  in  that  portion  of  the 
sand  sti-and  which  is  very  near  the  waves  that  sodium  chloride  existiS 
in  quantity  sufficient  gnjatly  to  affect  vegetation. 

Modifications  of  structure  that  probably  serve  the  plant  by  pro- 
tecting it  against  the  excessive  transpiration  that  the  factors  just 
enumerated  tend  to  induce  are  rather  numerous  in  the  sand-strand 
vegetat  ion.  Some  characters  are  almost  certainly  adaptations  to  this 
end,  while  the  value  of  othei-s  is  more  doubtful.  As  a  rule  it  is  the 
leaf  structure  ratlier  than  the  whole  form  and  habit  of  the  plant  that 
is  most  obviously  concerned.  Among  the  most  noteworthy  peculiar- 
ities and  modifications  are: 

(1)  Tliose  which  effect  a  reduction  of  the  transpiring  surface.  The 
most  important  of  these  are: 

(a)  LeaA'cs  small  or  narrow,  as  in  Helianihemum  canrulensey  Lechea 
mariUma,  Salsola  kali,  Molluyo  rerticillata,  Oenothera  humifiusaj 
Dioclia  trres,  Linarla  canachn.sis,  and  especially  Hiuhonm  Uynieniosa 
and  Saroihra  (jenlianoides.  The  last  two  species  have  scale-like 
leaves. 

(h)  Leaves  with  th(»  power  of  l)ecoming  conduplicat.e  or  involute. 
This  clia racier  is  (conspicuous  in  nuiny  of  the  grasses,  notably  Panicum 
amanoti,  Spai'tina  j)aten,s,  Uniola  panindata,  and  Amnwphila  arena- 
ria,  in  which  most  of  the  stomata  lie  on  the  leaf  surface  thus  pro- 
tected, wliih*  the  cuticles  and  epidermis  walls  are  much  more  strongly 
thickened  on  th(^  exposed  (dorsal)  surface,  which  is  hard  and  polished. 
In  Panicum  and  Ammophila  the  leavers  are  stnmgly  involute  on  dry, 
sunny  days,  but  become  neai'ly  plane  in  wet  weather.  The  leaf 
margins  of  Qficrra.s  virginiana  and  of  Rubu,s  vuneifolius  are  some- 
what revolute  when  the  leaf  is  exposed  to  strong  sunlight.  This 
serves  in  soijk^  degree  to  protect  the  dorsal  (under)  surftico,  in  which 
lie  Ww  stomata. 

(l*)  Position  4)f  tlui  leaves.  Th(»si^  are  nearly  vertienl  in  many  of 
th(i  grass-lik(»  plants.  In  Smihw  (jiauca,  also,  when  exposes!  to  strong 
insolat  ion,  the  Iraves  assume  a  nearly  vertical  iM>siti<m,  thus  opposing 
theglancous  under  surface*  to  the  light  and  giving  the  plant  a  very 
(tharact eristic  appearance.  The  same  [)henomenon  occurs,  but  in  a 
less  ile^i'(»e,  in  Iiuhus  ctnirifolius,  which  similarly  opiK)ses  its  tomen- 
tons  lower  leaf  surface  to  a  strong  light. 

(.'))  The  snrfa<'e  i)rotect<»d  by  various  outgrowths  or  modifioatioiiB 
of  the  epidermis. 
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(a)  Thickening  of  the  cuticle  of  the  epidermis  cells,  which  is  par- 
ticularly noticeable  in  the  large  grasses  and  some  of  the  woody  plants 
with  mostly  evergreen  leaves,  as  SmiLax  spp.,  Quercus  virginiaiia^ 
Oelseniium  sempervireiiSy  etc.,  but  is  common  to  nearly  all  the  strand 
species.  A  surface  which  exhibits  great  thickening  of  the  cuticle  is 
usually  not  otherwise  protected.  Where  a  dense  covering  of  hairs  or 
other  means  of  protection  exists  the  cuticle  is  apt  to  be  comparatively 
thin,  e.  g.,  in  Oenothera  humifusa.  The  polished  surface  which  usu- 
ally accompanies  such  thickening  may  possibly  be  useful  to  the  plant 
by  reflecting  some  of  the  light  rays  which  fall  upon  the  leaves.  A 
rough  surface  of  the  cuticle,  due  either  to  wrinkles  or  to  warts,  char- 
acterizes some  species  of  this  formation,  e.  g. ,  Lonicera  sempervireru 
and  Cialduni  hispididum.  In  the  latter  plant  the  thick  cuticle  is  both 
strongly  wrinkled  and  papillose.  It  has  been  suggested  that  such 
roughening  is  useful  by  diverting  some  of  the  incident  light  rays. 

(b)  A  thin  coating  of  wax,  giving  the  surface  a  glaucous  appear- 
ance. Panicum  amarum  is  glaucous  all  over,  while  Smilax  glaiica 
and  Lonicera  sempervirens  have  the  lower  leaf  surface  conspicuously 
wax-coated. 

(c)  A  dense  covering  of  hairs.  These  may  be  simple,  in  which  case 
they  are  often  elongated,  and  form  a  villous  or  tomentous  covering: 
on  both  surfaces  of  the  leaf  in  Oenothera  humifusa  (stomata  about 
equally  numerous  on  both  surfaces),  Hudsonia  tmnentosa^  and  Lechea 
maritimu;  only  on  the  under  leaf  surface  in  Ruhus  cuneifolius.  Other 
species  have  hairs  that  are  irregularly  branched,  as  Physalis  viscosa^ 
or  stellate  and  scale-like,  as  on  the  leaves  of  Helianthemum  canadense 
and  the  lower  leaf  surface  of  the  live  oak  {Quercus  virgindana).  Short, 
stout,  thick-walled,  unicellular  hairs  also  line  the  walls  of  the  furrows 
on  the  ventral  (upper)  leaf  surface  (where  most  of  the  stomata  are 
placed)  in  such  grasses  as  Uniola  panicvlata,  Ammophila  arenaria, 
and  Sjxirfina  patens,  thus  preventing  a  rapid  movement  of  the  air 
about  the  stomata.  Similar  hairs  also  occur  on  the  dorsal  leaf  sur- 
face of  Lonicera  sempervirens  and  on  both  surfaces  in  Oalium  hispi- 
duluni,  but  probably  not  in  sufficient  numbers  to  be  of  service  in 
reducing  transpiration.  As  noted  above,  the  cuticle  is  usually  thin 
where  the  surface  is  protected  by  a  dense  coat  of  hairs. ^ 

(4)  Modifications  of  the  internal  structure  of  the  leaves.  In  the 
few  species  of  the  Sand  Strand  formation  whose  leaves  are  orthotropic 
(vertical)  or  approximately  so,  there  is  a  tendency  to  isolateral  struc- 
ture of  those  organs.  In  other  words,  the  two  faces  of  the  leaf,  ven- 
tial  and  dorsal,  are  alike  or  nearly  alike.     Thus  the  leaves  of  SmiUxx 


'  The  bicellular  hairs  of  Lechea  and  Hudsonia,  of  a  type  apparently  pecaliar  to 
the  family  Cistaceae,  are  described  and  figured  (for  lechea  maritima)  in  the 
chapter  on  Anatomy.  Such  hairs,  together  with  glandular  and  stellate  ones,  also 
occur  in  Heliantliemum  canadense,  the  third  representative  of  this  family  in  the 
sand  strand  of  the  Dismal  Swamp  region. 
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glauea  are  partially,  and  those  of  Lechea  maritime  are  almost  per- 
fectly, isolat<>ral.  In  Galium  hispididum  the  epidermis  is  nearly 
alike  on  both  faces  (stomata  present,  but  in  relatively  small  number, 
on  the  ventral  face  also),  while  the  mesophyll  is  differentiated.  But 
this  is  much  more  commonly  the  case  in  the  Salt  Marsh  formation,  the 
leaves  of  most  plants  of  the  Sand  Strand  l)eing  plagiotropie  (more  or 
less  nearly  horizontal)  in  position  and  bifacial  or  dorsiventral  in 
structure.  In  two  important  points  leaves  of  the  latter  type  exhibit 
adaptations  that  help  to  i>rote<*t  against  excessive  transpiration,  first, 
in  the  arran^(!*ment  of  the  chlorophyll  tissue,  and  second  in  that  of  the 
stomata. 

(a)  Chloronchyma.  In  by  far  the  ji^reater  number  of  plants  of  this 
formation  whose  leaves  art^  strongly  bifacial  (and  such  is  the  case 
with  almost  {ill  the  dicotyle<lons)  there  is  a  sharp  differentiation  of  the 
chlorophyll  tissue  into  palisade  and  pneumatic  tissue.  The  first  con- 
sists normally  of  cells  which  are  high  (their  diameter  much  gi'eater  at 
right  angles  to  than  parallel  to  the  surface)  and  form  a  very  compact 
tissue,  usually  without  intercellular  spiu*es.  In  most  of  the  plants 
with  which  we  are  liei^e  concerned  the  palisade  tissiu^  forms  a  single 
layer,  but  in  some  there  are  two  or  even  throe  layers.  It  is  widely 
believed  that  this  arrangement  of  the  layer  or  layers  of  chlorophyll 
tissue  which  lie  nearest  that  surface  of  the  leaf  (the  ventral)  which  is 
exposed  to  the  strongest  light  s<»rves,  among  other  purposes,'  as  a 
means  of  diminishing  transpiration.  This  compac;t  tissue  prevents 
the  access  to  the  more  open  tissue  lK»neath  of  a  large  proportion  of 
thelight  and  heat  rays  whicli  strike  the  plant. 

The  more  <>ihmi  pneumatic  tissu(»  or  spongy  parenchyma  which  is 
thus  pr<>t(»cted  consists,  usually,  of  nearly  isodiametric  cells.  These 
an>  oft^^n  irregular  in  form  and  have  their  neighlwring  walls  separated 
by  numerous  air  spaces.  It  is  obvious  that  if  such  tissue  lay  directly 
beneath  the  (epidermis  of  the  upper  surfjice  of  the  leaf,  the  loss  of 
water  from  that  organ  would  Ik^  much  gn^ater. 

(h)  Stomata.  C'oiTcsponding  to  the  arrangement  of  the  palisade 
tissue  upon  the  ventral  or  u])per,  and  of  the  opiMi  pneumatic  tissue 
upon  the  dorsal  or  lower  side  of  th<'  leaf,  in  most  of  the  strand  plants 
of  this  region  the  stomata  aiv  <»ither  all,  or  by  far  the  gi-eater  number 
of  them,  situated  in  the  lower  (doi-sal)  surface.  The  i)ores,  as  well  as 
the  air  chambers  into  which  they  open,  an*  thus  shielded  by  the  entire 
thickness  of  the  leaf  from  the  dire(*t  ac<*ess  of  the  in<*ident  rays.  This 
is  conspicuously  true  of  the  wcmhIv  ])lants  of  the  Sand  Strand,  e.  g., 
Sniil(t.rhnnfi-7i(t.r^  Qurrru.s  rinjitiidnn,  Mijrird  carol inensisy  Oetaemium 
senfjtf  rrin  tis,  Ijonifcni  snujx  rrircns^  etc. 

'  The  controlling  fjiotor  in  tho  strong  ilevelopiuont  of  palisiide  timne is,  howem, 
intoimc  li^^lit  and  th<'  consetincnt  opiKirt unity  for  a  great  incn>aHO  of  aKsimilatory 
activity.  For  a  brief  discussion  of  this  qnoHtion.  wiiich  h:is  been  ably  treated  by 
Stahl.  llinrichcs,  Wagner,  and  others,  see  Haberloudt  PHanzenanat.,  3to  Anfl. 
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In  most  of  tlie  grasses,  on  the  other  hand,  the  stomata  are  most 
numerous  on  the  ventral  or  upper  face,  e.  g.,  AmmophUa  arenaria^ 
Panicuvi  aniarmn,  Uniola  panicidata,  Spartina  patens.  But  here 
they  are  doubly  or  triply  protected  by  the  involution  of  the  leaf 
blades,  by  their  position  in  furrows,  and  often  by  the  presence  of 
stout  hairs  lining  the  wall  of  the  furrows.  Furthermore,  the  approxi- 
mately vertical  position  assumed  by  such  involute  leaves  diminishes 
the  angle  at  which  they  are  encountered  by  the  light  rays. 

{c)  The  mestome  or  fibro-vascular  bundles  of  the  stems  and  leaves 
in  many  strand  plants  are  more  or  less  completely  enveloped  by  mas- 
sive groups  of  very  thick-walled  stereome.  This  undoubtedly  serves 
in  great  degree  to  protect  the  ascending  and  descending  fluids  from 
evaporation. 

(5)  Succulency.  As  was  stated  in  the  discussion  of  the  Salt  Marsh 
formation,  succulency  is  largely  due  to  a  strong  development  in  the 
interior  of  the  organ,  whether  stem  or  leaf,  of  thin-walled,  often 
colorless  parenchyma,  which  is  believed  to  perform  the  function  of  a 
water-storage  tissue.  This  modification  is  especially  characteristic  of 
desert  plants,  notably  Cactaceae,  but  is  also  not  infrequent  among 
strand  plants,  especially  in  the  salt  marshes.^  Succulent  species  of 
the  sand  strand  are  either — 

(a)  Stem  succulents,  with  leaves  much  reduced  and  a  partial  or 
comi)lete  assumption  by  the  stem  of  the  functions  of  transpiration  and 
assimilation,  e.  g.,  Opuntia  opuntia^  or — 

(h)  Leaf  succulents,  with  well-developed,  functionally  active, 
fleshy  leaves,  but  often  exhibiting,  at  the  same  time,  some  degree  of 
succulency  in  the  stem,  e.  g.,  CakUe  edentvla^  Iva  imbricata,  Euphor- 
bia polygojiifolia,  and,  to  a  minor  extent.  Yucca  fitamentosa  (bases  of 
the  leaves). 

It  is  well  known  that  fleshy  plants,  while  holding  a  larger  supply  of 
water  in  their  tissues  than  do  nonsucculent  species,  also  give  up 
their  water  less  readily,  and  are  therefore  excellently  adapted  against 
excessive  trausi)i ration. 

(6)  Excretion  of  aromatic,  volatile  oils.  It  has  been  suggested  ^ 
that  plants  which  excrete  essential  oils  are  thereby  protected  to  some 
extent  against  loss  of  water.  By  evaporation  of  these  oils  an  envelope 
of  aroinatic  air  is  formed  about  the  plant,  which,  according  to  Tyndall, 


'  Massart  (Mem.  Soc.  Roy.  Hot.  de  Belgique,  32,  pt.  1,  p.  18)  notes  that  succulents 
are  much  more  frequent  in  the  salt  marshes  than  on  the  sand  strand  of  Belginm. 
This  he  attributes  to  the  effect  of  the  strong,  sand-laden  winds  that  blow  over  the 
beach  and  dunes  and  riddle  the  soft,  unprotected  tissues  of  fleshy  plants.  He 
remarks  that  on  the  sea-cliffs  of  Normandy  succulent  plants,  being  less  exposed 
to  this  danger,  are  more  numerous. 

'  Haberlandt,  Physiologische  Pflanzenanatomie,  p.  825,  ed.  2,  p.  436;  Volkens, 
Flora  der  jiKypt.-arab.  Wiiste,  p.  46;  Warming,  Okolog.  Pflanzengeog. ,  p.  195. 
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is  less  iHirvious  to  heat  rays  than  is  ordinary  atmosphere.  How  effect- 
ive tliis  may  ])e  is  yet  very  doubtful,^  but  it  is  not  to  be  denied  that  such 
aromatic  plants  ai'e  much  more  abundant  in  dry  soils  and  climates 
where  tlie  water  supply  of  the  i)lant  needs  to  be  jealously  guarded  than 
where  other  conditions  prevail.  On  the  dunes  the  principal  species 
thus  characterized  are  Myrica  caroliiiensis,  Iva  imbricatay  Chenopo- 
(liuiii  antlivhninticum^  and  Moyuirda  punctata. 

(7).  Formation  of  a  sand  envelope  around  the  roots.  About  the 
root  fibers  of  certain  jijrasses  (notably  ^m^iV/^i  spp-)  of  the  North 
African  deserts,  Volkens^  observed  the  presence  of  a  cylinder  com- 
posed of  sand  ji:i"ains  that  cohere  with  each  other  and  adhere  closely  to 
the  root  hairs  by  means  of  a  viscous  excretion  from  the  latter.  In 
th(^  des(Mts  of  Arizona  and  in  other  arid  sandy  wastes  the  same 
phenomenon  occurs.  Tliis  Volkens  believes  to  be  a  protection  against 
excessive  loss  of  water  in  its  passage  through  the  axial  vascular  strand 
of  tlie  root.  In  Ainmophila  arenaria  and  Uniola  paniculaiciy  on  the 
Virginia  coast,  it  was  observed  that  sand  grains  cling  tightly  to  the 
persistent  root  hairs,  oftc^n  adhering  even  when  the  plant  is  uprooted 
and  roughly  handled,  although  no  viscous  excretion  was  detected. 
8om(»  protection  may  thus  be  afforded  the  plants  in  question  against 
loss  of  water  in  its  course  through  long  roots,  although  the  adaptatioD 
is  obviously  much  less  perfect  than  in  grasses  of  the  deserts. 

(8)  l)cv(»l()pment  of  tunicated  bases  of  the  stems  (especially  in  Qra- 
mineae).  The*  p(M\sistencc  of  the  ])ases  of  old  sheaths  at  the  foot  of  the 
culms  in  Graiiiin(»ae,  as  pointed  out  by  Hjickel,  is  a  character  espe- 
cially notie(»al)le  in  grassc^s  of  arid  regions.  It  is  believed  to  afford 
protection  against  transpiration  from  the  base  of  the  culm,  which  rests 
in  the  fivquent.ly  much-heated  surface  sand.  The  enveloping  sheaths, 
therefor(»,  p(irform  the  sanui  function  as  do  the  homologous  dry  outer 
scales  of  many  bulbs,  and  an^  said  to  be  further  useful  in  some  eases 
as  a  r(»servoir  for  water,  which  is  In^ld  between  the  closely  appressed 
sheaths.  In  Uniola  panindata^  Animophila  arenarUt,  and  Panicum 
ainanim^  among  duiu*  grasses,  tlu*  tunic  sheaths  may  serve  the  former 
purposes,  but  do  not  form  a  dense  enough  covering  to  be  useful  for 
storage  of  wat.(»r,  even  were  th(»re  necessity  for  such  a  structure  in 
strand  ])lants  of  this  nioist>  climate. 

Th(»  strand  j)lants  of  this  region  gen(M*alIy  differ  f nun  xerophytio 
formations  elsewhere  in  th(Mr  lack  of  t.hos(»  s(H'cialized  structures 
wliicli  (»nabl(»  tlie  plant  to  reserve  water  against,  a  period  of  drought.^ 

'Pfeffer  ( Ptlanzenphys.  2to  Aufiage  l:.')Ol)  con.sidors  this  tibBorption  "  M  hardly 
of  hif?h  importance  "  for  protection  againKt  loss  ])y  wuUt. 

■  Flora  dt'r  agypt.-jirab.  Wiisto,  p.  t?."). 

*E.  g..  the  water  hairs  of  sprcieHof  MestaubryantheniumiD  the  Sahara  (Volkena, 
Flora  (ler  ;igy])t.-arAb.  Wiiste,  p.  5'))  and  the  cup-like  leaf  bases  of  spades  of 
Tillandsia  and  otlier  tropical  epiphytes  (Sohimi^er,  Die  epiphytiache  Vegetatton 
Anierika.s,  pp.  7:i,  71,  etc.,  188^). 
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Succulency  of  subaerial  organs  was  the  only  kind  of  water-storage 
apparatus  detected  in  this  vegetation. 

Owing  to  the  possession  of  various  protections  against  excessive 
loss  of  water,  most  strand  plants  are  very  slow  to  wilt  when  detached 
from  the  soil. 

PROTECTION  AGAINST  EXCESSIVE  LIGHT. 

Several  of  the  modifications  described  as  protecting  against  too 
great  transpiration  are  perhaps  equally  valuable  to  the  plant  by  pre- 
venting the  injurious  action  of  too  strong  and  long-continued  light. 
In  the  present  state  of  our  knowledge,  however,  it  is  often  not  possi- 
ble to  distinguish  between  the  operation  of  these  two  factors  and  the 
resulting  modifications  of  the  organism. 

The  development  of  thorn-like  branches  (as  in  Prunus  angusiifolia) ; 
of  prickles  {Srnilax  spp.,  Rubus  spp.,  Arcdia  spinosa,  Zanthoxylum 
dava-herculis) ;  of  spines  ( Opi^n^ta  opuntia  and  the  leaf  tips  of  Yiicca 
filamentosa)  is  in  all  probability  a  consequence  of  the  physical  con- 
ditions (great  heat  and  strong  light)  which  render  necessary  protec- 
tion against  excessive  loss  of  wat.er.  It  is  hardly  conceivable,  how- 
ever, that  these  structures  are  themselves  of  any  use  to  the  plant  as  a 
protection  against  such  conditions.  Prickly  and  thorny  plants  are 
most  abundant  on  the  inner  slope  of  the  fixed  dunes  and  in  the  woods 
behind  them,  where  the  heat  is  more  intense  and  the  soil  is  drier  than 
anywhere  else  in  the  Dismal  Swamp  region. 

POLLINATION. 

No  important  observations  were  made  in  regard  to  the  pollination 
of  the  flowers  of  strand  plants.  Anemophilous  fecundation,  however, 
undoubtedly  predominates.  The  species  which  can  safely  be  referred 
to  one  or  the  other  method  of  pollination  are  as  follows: 

Anemophilous:  All  Gramineae,  Cyperaceae,  Juncaceae,  Myrica,  Quercus,  Cheno- 
podium.  Iva  imhricata,  Xanthinm. 

Self-fertilizing:  Lecheamaritima. 

Entomophilons:  Oenothera  humifusa,  Monarda  punctata^  GelHetniuvi  sempervi- 
renSy  Tecoma  radicans,  Lonicera  sempervirens. 

DISSEMINATION  OF   SEEDS. 

Structures,  especially  developed  in  or  about  the  fruits,  which  are 
useful  to  the  plant  in  the  dissemination  of  its  seeds  occur  in  many  of 
the  strand  plants,  although  they  are  doubtless  in  most  cases  a  heritage 
from  inland  ancestors  rather  than  modifications  acquired  after  resi- 
dence upon  the  strand.  The  majority  of  these  are  adaptations  to 
transportation  by  the  wind,  altliough  other  methods  are  not  lacking. 
The  various  structures  may  be  classified  as  follows: 

(1)  Adaptations  to  wind  transportation. 

(a)  Si)ecific  gravity  small  in  proportion  to  size,  as  in  the  spike- 
lets  of  Gramineae  (Spariina  paiens^  Uniohi  pamculata^  Arrunophila 
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areyiaria),  niul  in  tho  iudehisceiit  siliques  of  Cakile  and  the  fruits 
witli  corky  ridges  of  Diodia  virgiiiiana. 

{h)  Development  of  special  structures  wliich  serve  as  Hails:  Repre- 
sented by  the  wings  in  Sahola  kali  and  Tecoma  radwaiiSy  and  liairs 
(pappus)  in  Baccharw  haUinifolia  and  Eupatarium.  capiUifolium. 

(c)  Tumble-weed  structure:  The  entire  panicle  breaks  off  near  the 
base  of  the  culms  in  Eragrostw  pectinacea  and  E,  refracta,  and  rolls 
over  the  ground,  its  progress  being  facilitated  by  the  horizontally 
spreading  brandies,  which  act  as  sails,  thus  behaving  like  the  pro- 
longation of  the  rliachides  in  Spinifex.^  The  breaking  off  of  the 
panicle  is  expedited  by  the  slenderness  of  the  lowest  interuodes  of 
the  culm. 

(2)  Adaptations  to  transportations  by  animals. 

(a)  P]dible  character  of  fruit:  Species  with  fleshy  fruits  are  rather 
numerous  on  the  dunes,  although  Phy.scdw  inficosa  is  the  only  strictly 
maritime  species  thus  characterized.  Others  are  Diospyros  virgin- 
ianUy  Prunus  serothia,  P.  angustifolia^  Riihxis  cuneifolitis,  R.  viUosus 
{canadensis),  Lonicera  seinpervirenn,  VitirS  rotundifolia,  and  V.  aesti- 
valis. 

(b)  Apparatus  for  attachment  to  the  hair  of  animals,  as  in  the 
burs  of  Xanthiuin  sp.  and  of  Cenchrna  tr  Undo  ides  timer ocephalus. 

GENERAL   ASPECTS   OF  THE   STRAND   VEGETATION. 

Tli(^  general  faei(\s  of  tlie  strand  vegetation  is  soml)er  and  monoto- 
nous. Bright  hues,  whether  of  the  vegetfl,tive  or  the  floral  organs 
of  plants,  an^  comparatively  infrequent  and  contribute*  but  slightly  to 
the  general  effect.  This  prevailing  lack  of  vivid  color  is  due  partly  to 
the  spai'seness  of  the  [)lant  covering,  which  leaves  the  exposed  soil  as 
one  of  the  cliief  color  elements  in  the  landscaiK^,  and  partly  to  the 
various  protcjctive  ariangments  already  det^iiled,  which  more  or  less 
conceal  the  green  coloring  matter.  Iva  imbrirata  is  almost  the  only 
bright-green  plant  of  the  ()i>en  dunes.  On  tlie  other  haild,  Myrica 
(resinous)  has  a  brown-gre(Mi  color,  Oenotliera  (villous)  is  almost 
white,  Iludsonia  (tomentous)  is  gray,  Ammophila  (thick  cuticle)  is  sil- 
very green,  Panic  ton  antarnm  (glaucous)  is  blue  green,  and  Cakile 
(succul(Mit)  is  yellowish.  Myrica  gives  \]w  prevailing  color  to  the 
middle  dunr  area,  (raily  tintc^l  11ow<m's  are  tliose  of  Ijtmicera  sem- 
pcrrircns  and  Tecoma  radicans  (red),  Linaria  ra//af//^/J.s"/Vf  (blue),  and 
Oenofhcra  Innnifusa,  Hndsania  fatncnhhsaj  am\  CTelsemium;  the  last 
three,  being  yellow,  an*  l(\ss  consi)icu(»us  ami<l  the  sands.  Owin|?  to 
the  paucity  of  individuals,  liowever,  oven  tlie  brilliantly  colored  flow- 
ers ad<i  little  brightn(»ss  to  the  asj)ect  of  this  formation. 

Poverty  of  sp(»ci(»s,  as  well  as  of  in<lividuals,  characterizes  the  strand 
vegetation  of  this  as  of  other  rc^gions.     Only  alM)ut  />()  s^M^eies,  belong- 

■SetMioolxa.  IMinnzenbiolog.  Schildrrungon.Thoil  l.])p.  i:{5  to  138(1880);  Schim- 
per,  Indo-malayischo  Strand-flora,  p.  HI. 
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ing  to  40  genera  and  26  families,  are  properly  strand  plants  in  the 
Dismal  Swamp  country.  Of  the  total  number,  no  less  than  12  are 
Gramineae.  Mosses  and  saprophytic,  fleshy  fungi  are  either  wanting 
or  are  present  in  such  small  numbera  as  to  play  an  insignificant  part 
in  the  associations.  Some  lichens  occur  upon  trees  and  shrubs,  but 
do  not,  as  in  parts  of  northern  Europe,  cover  the  ground  on  the  fixed 
inner  dunes.  Parasites,  epiphytes,  and  saprophytes  are  biological 
forms  which  are  not  represented  by  the  higher  plants  of  the  true  strand 
formation  (either  marsh  or  sand  strand).  Their  absence  could  almost 
be  predicated  from  a  knowledge  of  the  life  conditions. 

A  few  introduced  weeds,  such  as  Capriola  {Cynodon)  dadyloriy 
Kiimex  acetosella,  and  Solarium  nigrum,  invade  the  Sand-Strand  for- 
mation, but  in  numbers  so  small  as  to  be  unimportant.  Broadly 
speaking,  the  flora  of  the  strand  is  an  indigenous  one,  and  a  majority 
of  its  species  are  endemic  to  Atlantic  North  America. 

NONHTGBOFHILE  INLAKD  FORMATIONS. 

The  nonhygrophile  inland  formations  occupy  that  great  body  of 
land  in  the  Dismal  Swamp  region  which .  is  neither  wooded  swamp, 
river  marsh,  salt  marsh,  nor  sand  strand.  The  major  part  of  it  lies 
north,  east,  and  southeast  of  the  Dismal  Swamp  proper.  A  small  por- 
tion of  the  country  west  and  northwest  of  the  morass  (near  Suffolk) 
was  visited  in  the  course  of  this  survey  and  is  here  included;  but  the 
Nansemond  escarpment  is  to  be  understood  as  fixing  the  western  limit 
of  the  Dismal  Swamp  region,  and  the  higher  land  west  of  it  is  not 
treated  in  this  report.  Eastward  and  northeastward  the  wooded 
plain  extends  to  the  strand  and  salt-marsh  areas  bordering  the  Ches- 
apeake and  the  Atlantic.  South  of  the  swamp,  along  Albemarle 
Sound,  the  same  group  of  formations  occurs,  but  was  explored  only 
near  Edenton,  N.  C.  Newbern,  on  the  Neuse  River,  in  North  Caro- 
lina, which  was  twice  visited,  is  considerably  south  of  the  Dismal 
Swamp  region,  but  supplemental  data  obtained  there  are  intercalated 
as  being  useful  for  comparison.  The  aquatic  and  palustrine  vegeta- 
tion of  small  marshes,  ponds,  and  streams,  intimately  connected  topo- 
graphically with  the  wooded  plain,  ai*e  treated,  for  the  sake  of  ecolog- 
ical continuity,  under  the  heading  of  "Low  Marsh  formation."^ 

The  whole  area  thus  defined  was  probably  in  its  natural  condition 
covered  with  forest  growth,  but  very  much  of  it — more  than  one-half — 
has  been  divested  of  its  original  plant  covering,  and  is  now  cultivated 
or  in  various  stages  of  return  to  the  forested  condition.  Cultivated 
fields,  abandoned  fields,  roadsides,  and  waste  ground  have  each  their 
more  or  less  distinctive  plant  covering,  and  will  therefore  be  treated 
as  separate  plant  formations. 

The  chief  and  almost  the  only  factor  regulating  the  ecological  dis- 
tribution of  the  inland  vegetation  is  drainage.  Quality  of  soil,  depend- 
ing upon  whether  sand,  silt,  or  clay  predominates,  is  chiefly  important 

'  P.  4:^9. 1  elow. 
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a«  affecting  waU^'  coiiditionH.  Chemical  differoiices  play  lierc  a  very 
sulx)i'(linate  part,  and  ai*e  practically  liiiiite<i  U>  the  poHHible  action 
of  huiiiic  acids  in  tlic  more  swampy  soils. 

FOREST  FORMATIONS. 
MIXKD   FOREST. 

The  forest  which  still  covers  large  areas  of  the  Coastal  plain  is 
usually  a  mixture  of  coniferous  and  of  deciduous  ti'ees.  Where  the 
original  conditions  have  not  been  disturbed,  the  loblolly  pine  {Pirms 
ta^^da)  is  still  the  dominant  species,  as  it  probably  was  originally  in 
almost  every  part  of  the  region  where  this  formation  prevails.  Not 
infrequently,  especially  near  the  strand,  Pinius  taeda  is  still  almost 
the  only  tree  in  tracts  of  considerable  extent.  Generally,  however, 
hardwood  specie »s  are  largely  intermixed,  especially  where  the  original 
growth  of  x)ine  has  Ix^en  cut  away.  In  the  latter  case  it  almost  inva- 
riably follows  that  the  various  deciduous  trees,  which  often  form  a 
low  undergrowth  in  the  pine  woods,  spring  up  into  tall  trees  when 
the  removal  of  the  pines  gives  them  the  needed  space  for  develop- 
ment. On  stilTer  soils,  especially  away  from  the  sea,  hardwoods  of 
several  species  frequently  constitute  the  strongly  predominant  or, 
even  in  small  ai*eas,  sole  element  of  the  forest  grow.h.  Generally, 
however,  the  mixture  of  de(uduous  and  of  evergreen  trees  (pine)  is  so 
intimate  that  it  is  altogether  inexi)edient  to  attempt  the  delimitation 
of  two  <listinct  formations,  one  of  evergreen,  the  other  of  deciduous 
forest,  as  is  elsewhere  often  pra(^ticable.  The  better  plan  will  bo  to 
present  a  discussion  of  this  fon3st  formation  as  a  whole,  and  then 
descriptions  of  a  series  of  small  local  areas,  showing  the  actual  asso- 
ciation of  species  in  each  case  with  refcM-ence  to  the  special  ctonditions 
of  soil.  The  data  for  su(*h  desciiptions  wen^  in  every  ease  recorded 
on  tlie  spot,  with  notebook  in  hand. 

Pinus  fneda,  the  hard,  short-leaf,  loblolly,  or  old-field  pine,  as  it  is 
variously  designated,  is  un<[uestionably  the  spcM»ies  which,  as  a  proper 
tree,*  is  most  abundant,  in  this  dissociation.  In  itw  prew^nt  condition 
tliis  pinc^  is  most  fre<iuently  a  small  ti*ee,  S  or  10  meters  high  and  3 
decimet(M's  or  less  in  diameter  ni^ar  th<»  base  (fig.  7.*J).  In  this  con- 
dition it  is  doubth'ss  usually  **s(H»()nd  growth  "  on  land  from  which 
the  original  forest  has  Ihmmi  cleared.  On  the  innennost  dunes  and 
immediat^^ly  behind  them,  as  w(»  have  s<mmi,  the  pine  is  also  usually  a 
small  tr(M»,  but.  here*  it  is  for  the  most  part  the  original  growth  that 
remains.  Physi<*al  conditions  are,  in  most  cases,  resixmsible f or  the 
small  size  of  the  trees  in  this  situation,  the  soil  being  light  and  poiDr 
in  ])lant.  food  and  the  shelter  from  wind  InMug  slight.     Farther  inland. 


'  The  8wot>t-^uiii  ( Li(|ni(lambar)  is  i>erh}ii)s  more  abundant,  if  individnala below 
trcH)  Bizo  (hoiglit  of  alK>ut  <>  meters)  aro  taken  inti>  acHtount. 
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liowever,  forested  ureas  are  frequently  met  witli  where  the  origiual 
growth  of  pine  seeins  not  to  have  been  disturbed,  and  here  the  trees 
are  often  of  rather  imposing  size,  attaining  a  height  of  over  30  meters 
and  a  diameter,  considerably  above  the  base,  of  more  than  6  deci- 
mettd-s.  As  a  rule,  however,  trees  of  this  size  are  seen  only  in  lim- 
ited ti-aets,  on  soils  comparatively  heavy  and  moist. 

The  i-enewal  of  the  pine  forest  was  somewhat  carefully  studied,  and 
it  was  found  that  where  the  growth  of  pine  has  been  removed  deoid- 


nous  tfi'i's  usually  take  its  plaoe,  except  on  the  lightest,  most  sandy 
soils.  On  the  other  hand,  abandoned  fields,  especially  when  first 
occupied  by  broom  sedge  {AntJropogon  virginicvs),  are  gradually  col- 
onized by  Kee<lling  pines.  Inhabitants  of  the  region  who  have 
observwl  the  alternation  of  pine  and  of  deciduous  gn)wth  in  their 
immediate  neighborhood  confirm  this  view.  Exceptions  occur,  how- 
ever. Wonietimes  in  open  pine  woods  young  growth  of  the  pine  is 
abundant.  Not  rarely  two  adjacent  fields,  once  cultivated  but  now 
left  to  nature,  will  show,  the  one  a  growth  of  seedling  pines,  the  other 
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it  wiiR  tiHually  impotwibio  to 
1  soil  or  drainage,  and  the  result 
(f  )i  hptter  word,  we  must  term 


of  yriiiiig  lianlwoods.  In  hhcIi  ctiH 
dett'flr  any  (-oircsi)ondin(j  diffc^w-nw 
appeared  to  Ix-  due  U>  wliat,  for  1«<'1 
aeoidcint,' 

The  fihai-aet^Tistio  piiio  of  llio  refrion  is  P.  taeda.  P,  echinaia 
{villui)  is  not.  niro,  hut  in  oomparalively  ati  unimportant  tree,  seldom 
fontiiiig  <?vcn  groves.  J".  }>abistrh  (<iuslralis)  was  not  obsen-ed, 
altlioiigh  it  is  known  to  oe<'Hr  sparingly  in  tho  region.  It  was  for- 
merly more  eonnnoii,  liiit  lius  been  so  eagerly  sought  on  account  of  its 
vahialili-  wood  that  to-day 
it  ia  no  longt-r  not^'worthy 
as  an  olement  of  tlie  foi-est 
form  at  I  on. 

'J'ho  most  imi>ortant  dcK'id- 
Uons-leave<I  spwies  in  this 
formation  is  the  swoct  gum 
(TAilinihivihur  xlyrni-ifluii), 
a  lian<lsomo  tree  always  eon- 
spieuouH  Ix^eause  of  its  star- 
siiaped  leaves  and  (,lio  eorky 
thickening  of  its  branches 
(figs.  74,  75).  A  numlwr  of 
oaks  aix!  abundant  and  con- 
spicniius,  notal)Iy  the  water 
oak  (Qutfrcu-1  nigra),  tlio 
whil<i  oak  {Q.  filhit),  Iho 
,cowoak(y.  Diir-hfiiixii),  Iho 
Spanish  ojik  {Q.  ili-yUckt), 
the  ]tost  oak  (Q.  minor), 
and  the  willow  oak  (Q. 
pliilliis).  Less  c<nnnion  ni-c 
the  i-od  oak  (<^.  ruhra),  the 
qiiereitnni  (Q.  rtlullna), 
and  the  lauivl  oak  {y.  Icii- 
rifi'h'a).  The  lM'<'eh  (Ftujux  y^^, 
(imcririniti)  most  abounds 
wheri' I  he  subsoil  isjiarlieu- 

larlyrich  in  elayoi-.si]t  and  tbei-eforc  ri'tenlivc  of  moisture.  'Iliered 
maple  {Ai-(  r  riihriiiii)  Is  ofK-n  almndant,  l)nt  tlocs  not  usually  grow 
to  oonsidcrable  size  outside  the  swam|>s.  The  muekcr-nut  hiclEOrj' 
{IIir„ri-i  filhn)  am)  the  tulip  In-e  {Lirm<Jr„'lrmi  htJiiilfertt),  although 
fivi|uent,  jiTi'  h'ss  abundant  than  llie  pi-eeeding  siteeies.  Dogwood 
{Connix    Jh.riil;),    sourw.iod    (O.nj.ln.ilnnu    <irh.>n;m),  holly  (Ilex 

'  In  soiiti'  iiiMiiuK-cx  thu  seeding  of  ]iiDeH  in  one  Held  imd  net  In  a  ndgkbaring 
one  ttiny  Ih'  iiLisotintoil  for  by  the  {HMitloii  of  Iho  ni-arcKt  pino  TorMt  and  the  pr^ 
Toiling  dir«i!tii'Ti  of  thn  uiniln.    But  iiiiiny  I'asm  cnn  not  Im  no  explainad. 


illTOcCltia}  s 


INLAND   MIXED    FOREST.  899 


ojMca),  pei'simraon  {Diospyros  virginkma),  and  black  gum  (Nyssa 
sylratiea)  are  abundant,  but  do  not  usually  occur  as  trees  of  even 
medium  size.  Other  species  of  more  or  less  importance  in  places  are 
the  black  walnut  {Juglans  nigra),  the  pignut  {Hicorui  glabra),  the 
red  cedar  {Juniperus  virginiana),  the  red  mulberry  {Morus  rvbra), 
the  liackbprry  (Cdtis  ocnrlentalts),  and  the  American  elm  {Ulmus 
americana).    Chinquapin  ( CastaTieapumila),  sweet  bay  {Persea  pubes- 


— BwectRum  {Liq-i 


ijlito)  Bt  WallKcef  ju. 


cejis},  saMwafras  {&issafr as  sassafras),  and  black  cherry  {Pruuus  aero- 
liiiii)  ail'  common])'  shrubs,  and  only  hero  and  there  attain  the  size 
of  small  Irees.  The  scurfy  hickory  (Hicoria  rilhsa)  and  the  redbnd 
{Ccrci.s  rdjutfleiisis)  were  observed  only  west  of  the  Dismal  Swamp, 
and  th(!ri!  the  yellow  pine  {Pintis  et-hirutta)  and  the  post  oak  {Quer- 
cits  viiiiiir)  seem  t«  be  mon^  abundant  than  they  arc  east  of  the  great 
niorusM. 

All  of  these  species,  but  es]>ec^ially  the  sweet  gum  and  the  oauB,  also 
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occur  as  iiiulcM'growth  in  the  i)iiio  woods,  mingling  with  species  that 
are  true  slirubs.  When  an  opening  is  affoi*ded  them,  through  the 
removal  or  tli  inning  of  tlie  pine  growth  b}^  fire  or  the  ax,  the  hard 
woods  grow  up,  often  into  stately  forest  trees.  The  sweet  gum 
(Liquidambar)  is  not  rarely  »iO  metere  high  and  1  to  1^  meters  in 
diameter  near  tlie  ])ase.  It  grows  to  its  largast  size  on  the  moister, 
heavier  soils,  but  forms  an  abundant  undergrowth  in  lighter,  drier 
land.  The  beech  not  rarely  forms  small  groves,  excluding  other  trees, 
esi)ecially  in  low  ground.  Here  it  is  frequently  25  meters  high  and  1 
meter  in  diameter.  The  white  oak,  the  i-ed  oak,  the  cow  oak,  and  the 
willow  oak  ai-e  often  lofty  trees,  with  wide-spreading  branches  and 
trunks  1  meter  through  near  the  base.  In  other  parts  of  eastern  North 
America  the  different  oaks  are  usually  rather  constant  in  their  liking 
for  dry  or  for  wet  soils,  but  like  most  of  the  forest  trees  they  lose  this 
selective  power  to  a  gi*eat  extent  in  the  Austroriparian  area,  especially 
very  near  the  coast.  Even  here,  however,  it  may  be  said,  in  a  general 
way,  that  the  cow  oak,  the  water  oak,  the  willow  oak,  and,  in  a  minor 
degree,  the  white  oak,  i>refer  heav}'  soils  with  a  large  water  content, 
while  the  Spanish  oak,  post  oak,  quercitron,  and  laurel  oak  are  most 
at  home  on  a  drier,  better-drained  substratum  of  coarser  texture. 

Mingled  with  the  young  trees,  which  usually  form  the  major  part 
of  the  undergrowth,  whether  the  forest  is  chiefly  pine  or  chiefly  hard 
wood,  is  a  great  variety  of  shrubs,  large  and  small.  Indeed,  the 
abundance  and  density  of  the  woody  lower  growth  almost  everywhere 
in  the  Dismal  Swamp  region  is  perhaps  the  most  salient  feature  of  its 
vegetation.  Besides  tlie  species  already  mentioned  as  sometimes 
rea(^hing  tlie  size  of  small  trees,  the  following  are  worthy  of  note: 

The  wax  myrtle,  Myrwa  carol ineusis^  is  abundant  in  pine  woods 
which  have  a  light  soil,  sometimes  constituting  almost  the  sole  under- 
growth, but  usually  mixed  with  sweet  gum,  dogwood,  etc.  Vaecinium 
corymhosum^  Rhiis  copnUma^  Aralia  spiiWHii^  Oxydendruvi arhoreuniy 
Sassd/ras  sassafra.s,  and  Diospyros  viryinimia  are  likewise  iisnaliy 
predominant  in  drier,  sandy  soils,  while  service  berry  {Amelanchier 
hotryapium),  " honeysuckle "  (^.ra/f'a  canescens),  "shin-leaf "  (S^^- 
plov.os  tin('Uyri(i)y  and  " gallberry  "  ( Tlex  ylahra)  grow  most  abundantly 
ui)on  a  coini)arativoly  heav}'  moist  substratum.  Ccdliearpa  ameri' 
raua,  Zanflioxylum  clara-liercidis,  and  Barcharis  haliviifoUa  are 
important,  elements  of  the  un<lergrowth  only  in  the  woods  near  the 
strand.  Tli(>  American  laurel  {Kalmia  hififolia),  storax  {Styrax 
(jrandifolia),  and  sparkleberry  ( Wirrnnum  arhoreum)  are  compara- 
tively rare  and  local.  The  last-mentioned  species  was  sc^on  only  west 
of  Suffolk,  wherc^  it  rc^aches  almost  the  sizi*  of  a  tree  (5  meters  high). 
A  number  of  sp(»cies  wliich  attain  their  best  development  in  the  wooded 
swamps  an^  also  fre([uent  in  the  lower-lying  parts  of  the  nonpalus- 
triiK^  forest.  Such  an»  Jjeucofhoi  racemoaa,  Aronia  urbuiifbliay  and 
Clctlird  (dni folia. 
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Mingled  with  theso  larger  shrubs  are  numerous  undershrubsand  half 
shrubs.  Such  are  Vaccinium  stamineuni,  V,  vaciUanSy  V.  virgatum 
teneUurn,  and  Gayliissacia  frondosa  in  the  higher,  drier  woods.  In 
moist  low  pine  woods  Ruhus  hispidiis  sometimes  carpets  the  ground 
with  its  slender,  trailing,  prickly  stems.  Arundinaria  tecta,  usually 
3  to  G  decimeters  high,  often  forms  a  close  covering  in  moist  ground 
in  open  pine  woods,  excluding  other  growth  almost  entirely. 

In  this,  as  in  other  formations  of  the  Coastal  plain,  woody  climbers 
or  lianas  are  almost  everywhere  abundant  in  the  drier  parts,  forming 
dense  tangles  among  the  undergrowth.  Where  moisture  is  more  abun- 
dant their  large  stems  climb  high  on  the  trees.  Hence  most  of  the 
species  having  this  life  form  show  transitions  in  the  inland  forest  from 
their  typical  habit  on  the  dunes  to  that  which  they  assume  in  the 
wooded  swamps.  One  of  the  most  abundant  and  generally  distributed 
species  is  Smilax  rotundifolia.  Khics  radicanSy  Vitis  rotundifolia, 
V,  aestivalis,  Parthenocissus  quinquefolia,  Tecoma  radicans,  and  Oel- 
sent  mm  sempervirens  are  also  ver}^  common.  Smilax  glauca,  S.  bona- 
nox,  and  Lonicera  sempervirens  are  unimportant  in  number  of  indi- 
viduals as  compared  with  their  abundance  in  the  maritime  vegetation, 
while  Bignonia  crucigera  and  Berchemia  scandens  are  in  this  forma- 
tion hardly  to  be  regarded  as  more  than  waifs  from  the  swamps.  As 
illustrating  the  abundance  and  luxuriance  of  the  liana  form  in  this 
part  of  the  Coastal  Plain,  it  is  worth  mentioning  that  near  Eden  ton, 
N.  C,  a  large  tulip  tree  (Liriodendron)  afforded  support  to  two  speci- 
mens of  Tecoma  (one  with  a  stem  diameter  of  8  centimeters),  three 
specimens  of  Decumaria  (one  of  them  4  centimeters  through),  one 
specimen  of  Rhus  radicans,  and  one  of  Bignonia,  all  firmly  attached 
to  the  trunk  from  near  the  ground,  while  a  large  Smiktx  rotundifolia 
joined  forces  from  the  top  of  a  neighboring  small  tree. 

The  iiabit  of  the  lianas  is  most  various.  In  dry,  comparatively 
open  woods,  where  pine  is  almost  the  only  timber,  they  usually  trail 
upon  the  ground  ( Vitis  rotundifolia,  F.  aestivalis,  Smilax  bona-nox, 
Tecoma  radicans,  Gelsemium  sempervirens),  or  have  long  under- 
ground stems  sending  up  occasional  leafy  and  flowering  branches 
{Rhus  radicans).  These  are  forms  which  the  species  usually  assume 
on  and  near  the  dunes.  Where  the  undergrowth  is  heavy  they  form 
dense  tangles  among  the  bushes  (especially  species  of  Vitis  and 
Smilax.)  While  in  lower  moist  ground  where  the  growth  of  shrubs 
and  small  trees  is  rather  scanty,  and  a  transition  to  palustrine  forest 
is  therefore  to  be  recognized,  the  lianas  assume  the  high-climbing 
form  (notably  Gelsemium,  Vitis  spp.,  Smilax  rotundifolia). 

Owing  to  the  density  of  the  woody  growth  in  most  parts  of  this 
forest  formation,  herbaceous  plants  have  a  comparatively  limited 
space  for  development.  In  the  drier,  more  open  pine  woods,  how- 
ever, where  woody  undergrowth  is  sometimes  sparse,  the  ground  is 
often  covered  with  grasses  {Danthonia  sericea,  D.  spicata,  Aristida 
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jntrjnirascens,  Sfipa  aveuacea,  Aiidrojxxjfm  spp.),  with  Compositae 
{Eiipatorinm  spp.,  Klephantopus  nudatuSy  Solidago  odora^  lofiactis 
{Aster)  linariifoliu^,  Sericocarpus  linifolius^  Helianflius  atranibenSy 
Chrystrpttis  spp.,  etc.),  and  with  Leguininosae  (species  of  MeilK)mia, 
Lespedeza,  Galactia,  Cracca  (Tephrosia),  Stylosaiithes,  Bradburya 
{Centrosema)  vmjiniamt^  etc.).  Other  plants  characteristic  of  such 
situations  and  tlie  neighboring  oi>en  spaces  are:  Vernal-flowering  spe- 
cies, Hieracium  venosum^  Irisvernay  Ijinarki canadensis ^  Viola pedataj 
and  Ctn-duus  sjnnosissimus,  the  last  being  especially  frequent  at  the 
edge  of  pine  woods  bordcM-ing  salt  marshes;  flowering  in  summer, 
Traxjia  urens^Jairopha  sUmvlosa,  Opuntia  opunUa(vidyaris)y  Heliarir 
thenuim  canadense,  Lin  urn  medium ^  L,  floridantim,  Polygala  incar- 
natay  Monarda  punckda^  Koellia  mvticay  K,  hyssojnfolia,  etc.  Woods 
with  a  growth  of  this  character  are  more  frequent  near  the  strand 
and  along  the  larger  streams. 

In  heavier  moist  soils,  Atamosco  {Zephyranflies)  atamascOy  with  its 
beautiful  large  flowc^rs  opening  in  the  spring,  is  lo<».ally  gregarious, 
sometimes  wirpeting  the*  ground  with  a  sheet  of  white.  NoiJyiscordum 
hivalve  {striatum)  and  Hypoxis  hirsida  (erecta)  are  in  flower  at  the 
same  season.  It  is  rather  remarkable  that  these  three  species,  which 
are  among  the  most  noteworthy  bulb-forming  plants  of  the  Dismal 
Swamp  region,  are  all  inhabitants  of  comparatively  moist  soil.  Other 
vernal  flowering  six^cies  of  rather  damp  soils  in  or  near  the  edges  of 
woods  are  Mitchelki  repent,  Asarum  rirgiiiictwiy  Podophylluvi  pelta^ 
tum,  Smilacina  raceinosay  etc.  In  autumn  appear  EupaUrrium  coeteS" 
tini(7n,  E.  semiserratumy  E.  serofinum,  Gentiana  elliotfiiy  Lobelia 
puberula,  Frennnthe.s  albUy  Erechtites  hieracifoliay  Panirnm  ntHtratum^ 
and  P.  verrucosum. 

Pteris  aquilinn  is  here  often  very  abundant  in  moist  soils,  although  Ib 
regions  whei^e  the  surface  is  more  broken  it  prefers  dry  slopes.  Other 
ferns  that  are  oe(*asional  in  woods  whose  soil  is  still  moister  are  species 
of  Osmunda,  Woodwardia,  etc.,  but  tlu^se  l)elong  properly  to  the 
wooded  swamps.  Polystichum  ( Dryopferis)  ncrostichoide.s  is  not  infre- 
quent. 

Owing  to  th(»  povoii:y  in  humus  of  the  lighter,  sandy  soils,  sapro- 
phytic* fungi  are  there  scarcer  In  the  moist<»r  forests,  however,  they 
are  often  somewhat  abundant,  although  seemingly  l(»ss  so  than  in  many 
other  forest,  regions  of  eastern  North  America.  Of  vascular  sapro- 
phytics Monotropa  uniflora  wjis  the  only  sjK^cies  noticoxl,  although 
others  probably  oc(»ur.  Parasitic  l(»af  fungi  a?*e  abundant,  while 
vascular  parasites  are  few.  ConoplioUs  amvrirana  is  the  most  note- 
worthy holoparasitic  ])]ianerogam.  Mosses  and  liepatie^ie,  opiphjrtio 
and  t4»rrestrial,  aiv  by  no  means  so  abundant  as  in  tlu»  woo<led  swamps. 
Except  in  '*The  Desert,"  near  C'ai)e  Henry,  where  TiUandsia  iisneoides 
o('cui>4  on  bee('lies,  j)ost  oaks,  and  yellow  pines,  the  only  epiphytes 
are  lichens  ((^specially  U.^ncn  sj)[).,  on  ])ines,  v\v,)  and  l^olyjfodiuni 
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polypodioides  (incanvmi).  The  last  is  common,  however,  only  in  the 
recesses  of  the  Dismal  Swamp. 

The  aspect  of  the  inland  forest,  where  its  primitive  condition  has 
been  preserved,  is  usually  that  of  a  more  or  less  compact  assemblage 
of  woody  plants,  forming,  in  typical  examples,  a  series  of  three 
layers — the  first  of  undershrubs,  the  second  of  tall  shrubs  and  young 
trees,  and  the  third  of  fully  developed  trees.  Lianas  may,  as  we  have 
seen,  enter  copiously  into  any  one  or  all  of  the  layers,  according  to 
conditions  which  vary  within  short  distances.  More  than  three  well- 
defined  and  approximately  coordinate  layei^s  are  rarely  to  be  distin- 
guished in  the  nonpalustrine  forest  formation ;  for,  wherever  herba- 
ceous phanerogams,  or  mosses,  or  saprophytic  fungi  are  present  in 
considerable  numbers,  the  layer  of  undershrubs,  and  often  that  of 
high  shrubs,  is  correspondingly  reduced. 

As  has  already  been  pointed  out,  conditions  of  soil,  especially  of 
soil  moisture,  are  often  very  different  in  the  nonpalustrine  forest,  at 
points  only  a  slight  distance  apart.  A  few  steps  serve  to  take  us  from 
a  spot  where  the  soil  is  dry,  sandy,  and  almost  devoid  of  humus  to 
one  where  it  is  moist,  contains  a  high  percentage  of  silt,  and  is  well 
stocked  with  humus.  Every  such  difference  of  soil  is  accompanied 
by  a  corresponding  change  in  the  character  of  the  vegetation.  But, 
owing  to  the  wide  range  of  adaptability  to  difference  in  soil  which  is 
exhibited  by  most  of  the  important  woody  plants  of  this  formation, 
and  the  insensible  gradations  from  the  driest  and  lightest  to  the 
wettest  and  heaviest  soils,  it  is  not  practicable  to  distinguish  associ- 
ations which  have  a  general  distribution  in  the  region,  and  can  be 
recognized  as  such  at  different  points,  although  more  extended  study 
may  render  possible  such  segregation.  Nevertheless,  it  is  important 
that  we  should  have  a  more  exact  conception  of  the  physiognomy  and 
constitution  of  the  formation,  and  for  this  reason  a  number  of  limited 
tracts  of  the  nonhygrophile  forest,  lying  as  far  apart  as  possible  in 
space  and  in  character,  will  be  described  at  some  length.  In  each 
case  the  elements  of  the  description  were  jotted  down  in  a  notebook 
on  the  spot,  and  it  should  therefore  afford  ah  accurate  picture  of 
actual  conditions. 

While  there  is  much  that  the  several  examples  have  in  common,  as 
should  1)0  the  case  in  the  p^^rts  of  a  single  formation,  there  are  also 
more  or  less  important  distinguishing  characters.  Thus,  in  one  spot 
Finns  tcieda  is  almost  the  only  tree,  while  in  another  deciduous 
species  strongly  predominate.  Here  young  plants  of  Liquidambar 
form  the  principal  undergrowth,  there  it  is  composed  lai'gely  of  Myrica 
or  of  different  oaks.  Lianas  are  abundant  in  one  bit  of  woodland, 
while  quite  unimportant  in  another.  Herbaceous  plants  may  find 
plenty  of  space  for  development  in  a  tract  of  open  forest,  while  only 
a  few  meters  distant  they  are  crowded  out  by  a  dense  growth  of  under- 
shrubs.    None  of  the  following  cases  can  be  taken  as  a  type  of  the 
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virgin  forests  of  the  region.  P^verywliore  conditions  have  been  some- 
wliat  altered  l)y  man,  especially  in  the  removal  of  moi-e  or  less  of  the 
original  growth  of  pine: 

1 .  Near  the  western  branch  of  the  Elizabeth  Uiver.  Soil  sandy,  but  with  a 
stiff  snbsoil,  consetinently  almost  always  moist  Forest  of  small  pines  (P.  taeda), 
mostly  10  to  15  meters  high,  which  are  apparently  giving  place  to  hard  woods, 
mostly  sweet  gum  (Li(iaidambar)  and  oaks  {QitercuH  nigra^  Q.  pJiellos,  Q.  cUba), 
Black  gum  (Nytssa  sylvatica)  is  also  abundant  among  the  pines,  and  is  sometimes 
nearly  as  tall.  Undergrowth  dense,  consisting  largely  of  small  red  maple  (^-Icer 
rubrum)^  OxydeiidrHm  arboreum,  Rfius  coj)allina,  Oaylmttsacia  froiidosa,  CUsthra 
alnifolia.  Sassafras,  Aralia  spinosa,  and  much  Ainmdinaria  tecta. 

2.  Near  the  Sonthem  Branch  of  the  Elizabeth  River.  Soil  gray,  sandy,  with 
about  an  inch  of  top  mold,  moist.  Forest  of  small  pines,  chiefly  6  to  10  meters 
high,  mixed  with  Li(iuidambar  (the  largest  22  meters  high  and  6  decimeters  in 
diameter) ,  Quercus  nigra j  Q,  digitata^  and  Oxydendrum  ariwreuni.  Undergrowth 
rather  dense,  low,  chiefly  Rhvs  vopallina,  small  Liiiuidaml^ar,  and  Ilex  glabra^ 
with  various  other  shrubs  and  young  trees.  In  open  spots  species  of  Panicmn, 
especially  P.  Uixijlorinn,  are  very  abundant  Nearer  the  river  the  soil  is  drier  and 
sandier,  an<l  Myricti  carolinetmis  forms  the  major  part  of  the  undergrowth. 

8.  Near  Kempsville,  a  typical  inland  locality  east  of  Norfolk.  Soil  rather  heavy 
(sand  and  silt) ,  grayish  in  color,  with  about  5  centimeters  of  black  top  mold,  very 
moist  Pines  largely  replaced  by  hardwoods— .Icr/'  nibrum,  Liquidambar  (the 
largest  :$0  meters  high  and  1  meter  in  diameter  near  tbe  base),  Liriodendron 
(occasionally  very  large).  Vagus  americana,  (^uercwi phelUm,  (^,  michauxiij  Q,alba^ 
Q,  veluthuj,  Nyssa  Hylvatica,  CarpinuH  carolimana.  Undergrowth  dense,  con- 
sisting of  small  individuals  of  the  deciduous  trees,  together  with  Oxydendmm, 
Azalea  caruuscens,  Pyriis  angustifalia,  Aralia  «y>m<w(i,  Xolufnui  ligustriiia,  etc. 
Liiahas  abundant  and  occasionally  climbing  h\gh—SvLilax  i^otundifolia,  Vitis 
rotaudifoliay  Rhus  radicans,  Partlwiiociitsuif  qaiaquefolia ,  and  Tecoma  radicana, 

4.  Lynnhaven  Station.  Soil  a  rather  stiff,  grayish  loiun  with  2  or  3  centimeters 
of  top  mold.  Trees  almost  exclusively  Piniis  taedHy  15  to  20  meters  high  and 
standing  rather  closely.  Undergrowth  largely  of  Myrica  caroliveuHis  (averaging 
5  meters  in  height),  with  llcv  glabra.  Cor  mis  Jlorida,  Liquidambar,  Quercus 
plu'Uus^  (^.  veliitiu(t,  y.  nigra,  Q,  allKi,  Q.  minor,  Q,  digitata,  Acer  rultrum.  Ilex 
opaca  (one  tree  12  metiers  high  and  3  decimeters  in  diameter),  Pcr»ea  pubeaoens^ 
Nysb-a  sylrafica,  etc.  Lianas  not  very  abundant  and  chiefly  low — SniilcLV  rohiitdt- 
folia,  (relseminn  aempcrrirciis, 

5.  Lynnhaven  Station,  about  oneOialf  kilometer  from  the  ]>receding  locality. 
Soil  sandier,  drier,  with  almost  no  liumus.  Pines  low  (S  meters  or  so)  and  more 
scattered.  Undergrowth  sparser  and  with  less  variety  of  species — Liquidambar, 
Querrns  digifafa.  Myrica,  S^issafras.  Rhus  atfHtUina,  Prinnis  angtistifoUa,  Htdtwt 
vilUtsns.  Ground  thinly  covered  with  grasses,  Stijnt  an^^naeexi,  etc.,  and  other 
scattered  herbs — (^hrysoftsis  graminifoUa,  Ifclianthns  atrondn'tiH,  etc, 

().  Deep  Oeek,  noar  the  northeastern  e<lgo  of  tho  Dismal  Swamp.  Soil  to  a 
depth  of  '2  decnnu^tors  (S  inches)  a  moist,  rich.  brt)wn  loam,  then  stiffer,  grayish, 
containing  inu(^h  silt.  Small  ]>ines  V2  to  IS  motors  (40  to  <iO  feet)  high  constitate 
hartlly  onchalt  of  tho  forest,  which  im^lndcs  Qncrrns  allm  (sometimes  as  tall  as 
till'  pines ) ,  Licpiidambar,  Synsa  nylvatica,  Avvr  rnbrnm.  and,  less  important,  Fagns, 
Liriodendron.  //«'.r  ointc<i,  Qnerrns  nigra,  (^htercus  viichaiiwii,  and  Ozydendmm. 
Among  the  undorgrowth,  young  hard  wood  tree's  with  Kidniia  latifolia  and 
Sympliwas  tinctnriit  are  most  abundant,  while  Uc.r  glabra^  Aralia  apinoaa^ 
Arundinaria.  Clothra,  \'aecininm  cttrywlHtsnni,  Ilanatnirlis  viiyiniaiia^  Letioothoi 
a.rillaris,  Anifianrhirr  Ihtfryitpinvi,  etc..  are  common.  Lianas  are  chiefly  low, 
climbing  over  tho  bushes — Gelseuiium.  Smila.r  nttnndifolia,  X'itiii  nttuwlifoUa^ 
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and  Bignonia  crucigera.    Mitchella  repens  and  RtUms  hispidtis  creep  over  the  sur- 
face of  the  ground. 

7.  Near  Eden  ton,  south  of  the  Dismal  Swamp,  near  the  edge  of  a  tract  of  wood- 
land. Soil  sandy,  and  comparatively  dry,  with  but  slight  content  of  humus. 
Trees,  a  few  small  scattered  pines,  with  Liriodendron,  Quercus  digitata,  and  a  low, 
open  shrubby  growth  of  Diospyros,  Rhtis  copaXlina,  Liquidambar,  Oxydendrum, 
Aralia  spinosa ,  G^lsemium,  etc.  Herbaceous  growth  abundant,  of  grasses  (chiefly 
Andropogon  scoparitts) ;  Compositae  {Eupatorium  spp.,  Elephantopus  nudatua, 
Chrysopsia  graminifolia,  etc.);  and,  particularly  conspicuous,  various Legumi- 
nosae  (Cracca  spicata,  Bradburya,  Stylosanthes  biflora,  Chamaecrista  nictitans, 
Galactia  volvbiliSy  species  of  Meibomia  and  of  Lespedeza,  Crotalctria  purshiiy  etc. 

8.  Near  Suffolk,  west  of  the  Dismal  Swamp,  top  of  a  bluff  about  9  meters  (30 
feet)  high,  on  Cohoons  Creek.  Top  soil  to  a  depth  of  15  centimeters  (6  inches),  a 
sandy,  grayish-brown  loam.  Subsoil,  for  7i  decimeters  (30  inches),  a  fluffy,  yel- 
lowish, sandy  loam.  Woodland  open,  the  trees  mostly  9  to  15  meters  (30  to  50 
feet)  high,  but  some  of  the  pines  and  white  oaks  attaining  a  height  of  18  to  20 
meters  (60  to  70  feet).  About  half  of  the  trees  are  PiniLs  taeda^  the  rest  Quercus 
minor,  giving  place  some  little  distance  back  from  the  stream  to  Q,  aUxiy  with 
Q.  velutina,  Q,  laurifolia,  Q,  nigra,  Juniperus  mrginiana,  Comus  florida,  Castanea 
pumila  (9  meters,  30  feet,  high),  Sassafras  (about  6  meters,  20  feet,  high),  Va^- 
cinium  arboreum  (about  4^  meters,  15  feet,  high),  Symplocos  tinctoria  (one  speci- 
men, 4^  meters,  15  feet,  high),  Hicoria  mllosa,  Fagus  americana.  All  these  plants 
are  treelike  in  habit.  Woody  undergrowth  is  scanty,  and  in  places  the  ground  is 
quite  bare  between  the  trees.  Small  patches  of  Opuntia  opuntia  {vulgaris)  and 
scattered  plants  of  Jatropha  stimulosa,  Stylosanthes  riparia,  Ruellia  ciliosa, 
Asaruiti  virqinicum,  Aristolochia  serpentaria,  etc,  also  occur.  Altogether  the 
association  is  much  like  that  upon  the  wooded  bluffs  along  Lynnhaven  Bay. 

PINE   BARKENS. 

Tliis  formation,  so  characteristic  of  the  Austroriparian  area  of  the 
Lower  Austral  life  zone  in  North  America,  is  not  present  in  its  typical 
form  in  the  region  east,  west,  or  north  of  the  Dismal  Swamp,  but  is 
first  encountered  along  Albemarle  Sound,  e.  g.,  near  Edenton,  N.  C. 
There  occur  open  pine  forests,  with  comparatively  little  woody  under- 
growtli,  but  with  a  more  or  less  close  carpet  of  grasses  and  other 
herbaceous  plants  covering  the  ground. 

Where  the  soil,  always  sandy  and  comparatively  poor  in  organic 
nuitter,  is  dry,  grasses  such  as  species  of  Andropogon,  Panicum,  and 
Dan  thou  ia  prevail,  mingled  with  forms  belonging  to  numerous  other 
families,  particularly  Leguminosae  and  Compositae.  Worthy  of  men- 
tion are  Stylosanthes  biflora,  Psoralen  jyediuiculata,  Meiboviia  striata, 
Elephaitfopus  iiitdatus,  Eupatoriuvi  linear  if oliiim,  Aster  gracilis, 
Pohjijala  mariana,  Kodlia  hyssop  if olia,  Gratiola  pilosa,  Linum 
inediavi,  etc. 

In  somewhat  moister  but  otherwise  very  similar  soil  sedges  (species 
of  Rynchospora),  Ewpatorium  rotundifoliuin,  Rhexta  mariana,  Ascy- 
runt  sfans,  Bartoiiia  virginica,  Spiraea  tomentosa,  Ilysanthes  gratia- 
loides,  Monniera  acuminata,  etc.,  are  charactei'istic.  In  small  depres- 
sions, along  streams,  diminutive  marshes  are  frequent,  and  here 
grasses  give  place  almost  entirely  to  sedges — Rynchospora  inexpansa, 
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R,  coniiculafa,  Cyperua  pseudiyveijchis^  Kleocharia  tortUiSy  Carex 
verrucosa^  as  well  as  Juncu^  seinceus,  Habe}iaria  eristaia^  TracJielos- 
pemnutn  difforme  (a  thin-stem nied  liana),  etc.  In  such  spots  woody 
undergrowth  and  lianas  play  a  more  important  i)art  than  in  the  dry 
pine  woods. 

As  we  go  farther  south  the  Pine  Barren  formation  becomes  more 
and  more  the  predominant  element  in  the  plant  covering,  and  the  num- 
ber of  species  composing  it  increases  proportionately.  Moreover,  the 
long-leaf  pine  {Puuis  palu^tj'Ls)  becomes  more  important  in  the  forest 
growth.  Near  Newlxjrn,  N.  C,  for  example,  the  drier,  more  open  soil 
is  occui)ied  by  grasses,  in  places  by  the  characteristic  wire  grass  {Arts- 
tida  strict.a)  and  the  odd  and  handsome  Cainpulosuii  aromaticus  {Cie- 
niuni  amerir(inum)  as  well  as  a  variety  of  other  plants — Linuni  jtori- 
danuvi,  Ludiri(ji<i  riryatd,  Hyper iciun  pilosurn.^  H,  rir{/a<um,  8i)ecies 
of  Lespedeza  and  Meibomia,  l{hynrh')sia  tomentosn^  Indiyofera  caro- 
liaiia,  Zornia  hnictenta^  Eapntovium  plnnatifidmyi^  E,  rotundifoliuniy 
Laciiiaria  Uatri.s  (jraininifolifi,  Solidcujo  petiolari^^  etc. 

Still  greater  is  the  diversity  of  speci(^s  in  the  low(»r,  nmrshy  places. 
Here  a  variety  of  sedges,  especially  Rynrhospora  spp. ,  Carej;  verrucosa^ 
Dicliromena  colontfuy  and  Fuirena  stiuarrosd  constitute  the  gi'ound- 
work,  while  the  pattern  is  formed  of  Hypericum  galioides  (flowers 
bright  yellow),  Polyyala  In  tea  (orange).  Aster  jmludosni^s  (blue),  Tri- 
lisa  panicidat/i,  and  Carphephorus  //>//if7?/o67/.s*  (purple),  SoVulayo pul- 
veridenta  and  S.  pilasa  (golden  yellow),  Rhexki  ciliosa  and  R.  glabella 
(rose-purple),  and  many  others.  In  still  wetter  si>ot*i  the  superb 
Habenaria  bt ejdid r igl ( )tti.s  with  large  white  and  //.  r/*/,s-/a/a  with  orange- 
colored  flowei-s  are  abundant,  and  Sarrarcnid  Jiuvd  is  ocoasional. 
Here  also  Lycopndiuw  dloperurdides  and  often  species  of  Sphagnum 
(S.  iynbricdtuin  vai'.,  S.  brericauh)  are  abundant. 

The  showy  flowei's  of  a  great  variety  of  lu'rbaceous  plants  are  the 
characteristic  feature  of  the  i)ine  barrens.  Th(*y  are  much  less  con- 
spicuous in  the  mixed  foi'ests.  One  is  c^spi^cially  impi'esscKl  with  the 
floral  wealth  of  this  formation  in  early  autumn,  when  the  gay  colors  of 
many  Compositae  are  everywhere  a  feature  of  the  land8ca[>e. 

C'LKAKKD-I.ANI)    FORMATIONS — NONCULTURAL. 
AKlKHtKors   ASSOCIATIONS. 

Where  t.h(M)riginal  fon^st.  growtli  is  artillcially  removc^l  individual 
trees  or  small  groves  are  often  left  standing,  and,  flnding  more 
room  for  lat(»ral  growth  than  in  lh(»  crowded  forest,  they  assume 
forms  that  are  not  commonlv  met  with  there.  Such  survivals  of  the 
forest  an^  especially  fre([uent  on  roadsides  and  about  dwellings  in  the 
country.  In  tlu*  case  of  indigenous  simmmcs  it  is,  of  couive,  oft^ui  diffi- 
cult to  distinguish  betw(»en  tives  which  onginally  iM^hingtul  to  the 
forest  and  those  which  have  l)een  planted  by  man.     Tlierefon?,  all 
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native  trees  which  occupy  such  habitats  can  best  be  included  in  this 
formation,  unless  it  is  clear  that  they  owe  their  occurrence  directly  to 
human  agency. 

The  commonest  and  at  the  same  time  the  most  handsome  shade  tree 
of  the  region  is  the  willow  oak  {Qitercus phellos),  which  is  often  planted 
about  farmhouses  and  along  the  streets  of  towns,  but  also  undoubtedly 
occurs  as  a  remnant  of  the  aboriginal  plant  covering,  especially  in  low 
ground.  This  oak  is  frequently  of  great  size,  and,  where  its  environ- 
ment permits,  of  beautifully  symmetrical  form,  with  wide-spreading 
bniTiclies  and  rounded  crown.  Other  species  of  oak,  notably  the  water 
oak  (Q.  nigra),  the  red  oak  {Q.  rubra),  the  white  oak  {Q,  alba),  and 
the  quercitron  {Q.  velutina),  are  frequent  on  plantations.  The  beech 
{Fagns  americana),  the  sweet  gum  {Liquidambar  styraciflua),  the 
tulip  tree  {Liriodendron  tidipifera),  and,  more  rarely,  the  mockernut 
hickory  {Hicoria  alba)  grow  to  be  magnificent  trees  when  left  stand- 
ing in  the  open.  The  sassafras  {Sassafras sassafras),  the  persimmon 
(Diosinjros  virginiana),  and  the  chinquapin  {Castanea  pumUa)  occa- 
sionally attain  arborescent  size  at  roadsides.  Here,  as  in  other  parts 
of  North  America,  the  red  cedar  {Juniperus  virginiana)  seems  to  be 
most  at  home  along  country  roads,  and  is  consequently  a  conspicuous 
feature  of  the  landscape. 

SHRUBBY   ASSOCIATIONS— THICKETS  AND  HEDGES. 

Fence  rows,  especially  upon  land  that  is  not  thoroughly  cultivated, 
are  eoniinonly  occupied  by  a  low,  woody  growth,  consisting  of  such 
normally  arboreal  species  as  the  sweet  gum  (Liquidambar),  the  black 
cheriy  {Primiui  serotina),  and  various  oaks;  of  shrubs,  e.  g.,  persim- 
mon (Diospyros),  sassafras,  sumac  {Rhus  copaUina),  chicasa  plum 
{Prunus  angustifolia),  common  blackberry  {Rvhus  sp.),  etc.;  and  of 
lianas,  especially  species  of  greenbrier  (Smilax),  the  muscadine  grape 
( I^///.s  rotundifolia),  the  yellow  jessamine  {Oelsemitim  ^empervirens), 
the  trumpet  creeper  {Tecama  radicans),  and  the  poison  vine  {Rhus 
nulled  us).  Where  the  soil  is  comparatively  rich  and  moist  the  elder 
{Sdutbucus  carKidensis)  often  predominates,  and  is  an  exceedingly 
conunon  plant  along  roadside  ditches.  The  same  association  usually 
occupies  the  embankments  of  railways,  except  in  the  immediate 
vicinity  of  towns.  Some  of  these  plants,  notably  Sassafras,  Diospy- 
ros, and  Rhus,  are  abundant  in  old  fields,  and  even  among  standing 
crops  if  these  are  not  well  cultivated. 

Prunus  angustifolia  is  common  in  dry,  sterile  soil  at  roadsides  or  in 
clearings  and  occasionally  forms  small  dense  thickets,  growing  to  an 
average  height  of  1  to  li  meters  (4  or  5  feet),  but  is  sometimes  3^  meters 
(12  feet)  high,  with  a  trunk  15  centimeters  (0  inches)  in  diameter. 
The  short  thorny  branches  and  the  rather  small  and  thickish  leaves 
give  Mi('  plant  a  distinctly  xerophytic  stamp.     Where  the  Prunus 

23502— No.  0—01 7 


408  BOTANICAL   SURVEY    OF    DISMAL   SWAMP   BEGION. 

grows  closely  other  vegetation  is  almost  en tii-ely  excluded,  llie  sand 
blackberry  {Kuhwscuneifoliui;;)  is  one  of  the  most  characteristic  plants 
of  similar  situations  and  is  lik(»wiso  obviously  xerophytie  in  its  organi- 
zation. Other  woody  sikhucs  of  sandy  rojulsides  are  Crataeg^iis  xini- 
flora^  and,  with  sU^ms  prostraU>>,  Kuhua  triinalis  and  Gelsemium.  With 
these  are  usually  associated  hiM-baceous  plants — Bradhurya  virgin- 
/ana  with  its  showy  purple  flowers,  Stijhsanihei^  hiflora  and  8.  riparia^ 
Qalactia  voIubili,s,  various  Compositjie,  Monurda  ^^utvctaiu^  Gymno- 
pogon  amhigiiu^,  Fet^tnca  ()rU)fl<)ra^  etc. 

Along  roadside  ditches,  especially  near  the  sea,  BacrJuirishalirnifolia 
(sometimes  24  metei's,  8  fe(?t,  high)  and  Ro.sa  carolirui  are  commonly 
associated. 

HEKBACEOU8   ASSOCIATIONS. 

Often  entering  into  the  al)<)vc-descrilK»d  dissociations  of  shr"^^'^;* 
plants,  but  more  freciuently  forming  moi*e  or  less  nearly  jmre  herba- 
ceous assemblages  in  old  fields  and  roadsides  where  woody  i)lant6 
play  a  sui)ordinate  r61(%  are  various  si>ecies,  notably  of  Compositae 
and  grasses.  One  of  the  most  abundant  of  these  is  the  broom  sedge 
{Andropogon  virginicuii)^  which  frequently  forms  a  close  covering  in 
abandoned  fields.  With  it  are  generally  mingled  small  scattered 
shrubs  and,  notably,  seedling  pines  (s(»e  alK)ve,  p.  307). 

Senecio  iomcnUhsus  is,  in  spring,  one  of  the  most  common  and  showy 
plants  of  the  Region.  It  is  pai'ticularly  abundant  in  low,  rather  moist 
ground,  in  fields  and  on  waysides.  It  s  t  ufts  of  white  tomentons  leaves 
are  hardly  less  conspicuous  in  contrast  with  the  surrounding  vegetation 
than  are  its  golden-yi^low  heads.  In  moist  sandy  soil,  especially  near 
the  st*a,  a  characteristic  species  is  Carduu.s  sinnosissimu^y  a  vernal 
flowering  tliistle  with  low,  stout,  stems  and  large  heads  of  pal©  yellow 
flowers.  Kxceedingly  abundant  at-  the  same  time  of  the  3'ear,  but 
preferring  the  driest  siind,  is  a  small  winter  annual,  lAiiaria  cana- 
densis. The  bright  blue  flowers  of  this  phmt  are  conspicuons,  not- 
withstanding their  small  size.  Anotiior  vernal  flowering  speoies, 
bluets  {llousfonid  cncndca),  is  commonly  associated  with  the  Linaria. 
Two  annual  grass(*s,  Frsfuni  ni gurus  and  F,  orloflnray  and  the  small 
yellow  clov(M-,  TrifaUuin  duhium^  are  abundant  in  phices.  In  late 
spring  and  early  summer  the  sulx)hur-yellow  hcaxls  of  a  cichoriaoeons 
plant,  Sifilids  (Pgrrlufpappus)  rdroliniftun,  are  locally  conspicuooB  at 
waysides.  The  Japan  (*lover  ( Lcspnlf  zd  sfridfd)  is  another  very  abun- 
dant plant  in  such  places;  and  likewise,  in  (>arly  summer,  Daucti^ 
cdi'did  and  AchilUd  luiUrfoliuui. 

In  late  suuimer  and  autumn  large  C'ompositae  are  the  predominant 
herbs  in  lields  and  roadsides.  Th(^  most  eliaracteristic  and  perhaps 
the  most  abundant  herbaceous  plant  of  the  region  is  the  hog  weed  or 
dog  f(Minel  {Eupdioriuui  cdpiJUfdliuui)  (flg.  7«J).  Even  in  May  the 
bright  green,  linely  divided,  Authemis-like  r«>ot  leaves  of  this  plant 
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ar6>  conspivuoiiH.  By  midsuiumur  the  Htems  are  3  to  0  dot^imeters 
(1  or  2  feet)  high,  wandliko  and  very  leafy.  In  early  autumn  the 
large  plume-like,  greenish  ur  piirplmh  pauicletj  of  numen>UH  small 
beads  are  seen  everywhere,  waving  gra«;efully  in  the  wind  and  making 
every  fence  corner  a  place  of  beauty.  The  plant  when  full  grown  has 
stout  stems  C  to  1'2  decimeters  (2  to  4  feet)  high.  It  Is  nowhere  more 
abundant  and  .showy  than  along  the  banks  of  the  Dismal  Swamp 
canal,  where  it  is  assoeiated  with  vast  quantities  of  Panicum  pro- 
tiferum  and  F.  crus-gaUi.  Other  species  of  Eupatorium  with  whit© 
flowers  are  abundant,  notably  E.  linearifoUum  and  E.  rutundijblium, 
the  latter  preferriuf;  rather  moist  soil.  Asters,  especially  ^4.  ericoides, 
with  iiiimei'ous  small,  white-rayed  beads,  are  prominent  in  the  land- 
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seap<'.  (jol den- rods  arc  likewise  conspicuous,  S.  canadensis  being 
thr-  i-oninion  roadside  si>eeies.  Erigeron  canadetuiis .  nnA  Ambronia 
'irltiiii!ii(iffi>li(i  are  e.vceedingly  abundant.  A  very  eomuion  plant 
ajon;;  dilches  in  fields,  less  frequently  covering  the  ground  in  low 
woihIs,  in  a  (all,  wandlike  grass,  Erinnthus  ctmtortus  (%.  77),  which 
i  11  inil  mil  II  is  hardly  inferior  to  Eupatorium  captUifolium  as  a  character 
plant  of  this  formation. 

Ni-ar  towns  and  along  the  more-traveled  highways,  ruderal  plants, 
inlnxlufiKl  weeds,  usually  conquer  the  indigenous  growth,  but  this  is 
not  always  the  case.  For  examph;,  on  the  outskirts  of  even  the  larger 
seapor-t  cities  waste  land  is  frequently  occupied  by  an  association  of 
B(i<-churis  hnlimifoUa,  EupaUirium  capillifolium,  and  Andropogon 
cirginicus. 
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I.;ULTUKAL  KdKMAllONS. 
FIEI.O  CRUI-s. 

All  ext.Biulcil  iu-<-oiiiit  of  Ihe  agrUniltiiial  iH-oduetw  of  tlie  itigion 
would  not.  Imj  in  jilari^  (n-ti-,  but  will  Im*  pi-flsentcd  in  aiiotber  section 
of  tlii»  i-cfiui't.  Vt't  siiiiie  <lis<-iiissiiiii  uf  th4^  ciiltiinil  fMnnatiuns  is  nec- 
essjiry  1«  Ji  cimipU'lo  dosoription  o£  the  plant  covering.  The  valuable 
bodieu  of  cultivated  laud  tlmt  have  been  reclainuK]  from  the  wooded 


luiith,  Vk. 


snlHlivisioii  of  llic  Muli.jt'd,  lK'i*auMe  it  i», 
nl  Uh'iii  an  jHiy  hinp-r  fDnuiii^  a  iHirtof 


swamps  uiv  iiidml.Ml  in  ill 
(if  cinirM',  iriii")ssil>l.'  in  i-i'i 
the  hyp'ophil.'  v-,'la1i<..i. 

fli'ril,  ;  ni/'/,il,l,s.—  Thi'  pi-iM<-i|.iil  llejil  <-nips  itf  Mu-  regiou  east  of 
tti(>  \vcsli'ri[  liiirdi-t-  III'  till'  Dismal  Swiimp  an',  first  and  fui'viiiOMt,  oer- 
iiiLii  tiilil.'  vi'}:<'t!ilil<'saiiil  fniiis.  wliidi  aiffnliivntcdon  a  lai^toscale, 
t )i is  l>i'ini;w<'ll  known  as <iii<' 'if  Ili.>  principal  marki-t-Kanlcn or  "truck- 
ing:'' ari'.-is  aloii^'  Ihi'  Allan! i<-  i-onst.  Of  tlii'Si'  plants,  Irish  [lotatoes 
liiild  till'  lii-sl   plnci'  in  »iuanliiy  ^:l1>wn,  with  t-al>lnim,'8  MKiund,  and 
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strawberries  tliird.  Next  in  importance  stand  peas,  beans  (string  and 
lima),  tomatoes,  and  spinach.  Sweet  potatoes  are  much  cultivated, 
and  so  are  kale,  asparagus,  lettuce,  cantaloupes,  radishes,  squash,  and 
watermelons.  Celery  is  raised  in  small  quantity  on  the  heavier  swamp 
lands. 

These  "truck  "  crops  are  chiefly  grown  in  the  light,  sandy  soils,  near 
salt  water,  although  some  of  them,  especially  potatoes  and,  to  a  less 
extent,  strawb^MTies,  are  successfully  cultivated  on  the  stiffer,  moister 
soils  farther  inland.  Different  vegetables  occupy  the  land  and  mature 
at  different  seasons — e.  g.,  kale  and  spinach  in  winter;  radishes  and 
asparagus  in  early  spring;  peas,  cabbage,  and  potatoes  in  early  sum- 
mer; tomatoes  and  cantaloupes  in  midsummer;  and  sweet  potatoes  in 
early  fall.  Frequently  two  vegetables  are  cultivated  together  in  the 
same  field,  or  even  in  the  same  rows — e.  g.,  cabbage  and  strawberries. 
Often  second  crops  of  some  of  the  early  vegetables  are  matured  in 
autumn,  notabl}'  peas  and  potatoes.  After  the  removal  of  the  earlier 
truck  crops,  indian  corn  is  frequently  planted  on  the  land,  although 
this  cereal  does  not  succeed  as  well  on  tlie  light  coastwise  soils  as  on 
the  lieavier  swamp  soils  inland.  In  the  southern  part  of  the  region 
cotton  is  sometimes  planted  after  the  maturing  of  early  truck  crops. 
Frequently  the  land  is  allowed  to  lie  idle  during  a  great  part  of  the 
summer,  wlien  it  becomes  occupied  by  a  heavy  spontaneous  growth 
of  grasses,  notably  crab  grass  {Panicum  sangninale)j  the  principal 
uiu-ultivated  forage  plant  of  the  country. 

The  aspect  of  land  thus  occupied  by  extensive  fields  of  garden  vege- 
tabh^s  is  striking  to  the  unaccustomed  eye.  Especially  noteworthy  in 
this  resi)ect  are  fields  of  strawberries,  asparagus,  and  kale. 

Cereals, — The  principal  cereal  of  the  region  is  indian  corn,  which  is 
much  cultivated  as  a  second  crop  upon  land  which  was  occupied  earlier 
in  the  season  by  garden  vegetables ;  but  it  is  grown  to  best  advantage 
upon  the  soils,  rich  in  organic  matter,  which  have  been  reclaimed  from 
the  Dismal  Swamp.  Here  corn  often  grows  to  a  height  of  3^^  meters 
(12  feet)  without  the  use  of  fertilizers,  and  yields  15  to  30  hectoliters 
(40  to  80  l)ushels)  of  grain  per  «cre.  The  effectiveness  of  this  crop  as 
an  element  of  the  landscape  needs  no  comment. 

Oats  ai'e  frequently  grown,  especially  in  upland  soils,  at  some  dis- 
tance from  the  coast,  but  never  in  great  quantity.  Small  fields  of  rye 
an<l  l)arloy  are  occasionally  seen.  Rice,  the  upland  variety,  is  culti- 
vat(Hl  to  a  considerable  extent  in  the  Albemarle  Sound  region  of 
North  Carolina.  Wheat  has  been  successfully  grown,  especially  upon 
the  swamp  soils,  but  is  no  longer  an  important  factor  in  the  agricultural 
resources  of  the  region. 

Cotton. — Cotton  is  not  cultivated  to  an  important  extent  in  Virginia, 
but  is  a  staple  crop  in  eastern  North  Carolina.  Around  Edenton  it  is 
grown  largely  upon  warm,  loamy  upland  soils.  Near  Newbem  it 
is  frequently  sown  upon  land  which  had  produced  crops  of  vegetables 
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earlier  in  the  8(?ias<>n.  It  would  be  quite  superfluous  to  describe  the 
appearan(*e  of  fiel<is  of  this  boautiful  plant,  or  t.o  exiiatiate  upon  its 
proniinenee  as  a  f(^aturc  of  the  plant  cioverin^. 

Forage  plants. — Timothy  {Phleuitc  praterise)  is  cultivated  with  con- 
siderable success,  but  not  to  any  great  extent,  on  land  cleared  fn>m 
the  Dismal  Swamp.  C-rimson  clover  {Trifolium  ineamcUum)  gi'ows 
well  up(m  higher,  lighter  soil.  The  forage  crop  ^xir  e^^iellence  of  the 
region  is  the  cowi)ea  (  V'ujna  cafjang),  which  is  planted  either  alone  or 
with  indian  corn,  and  usually  after  some  truck  ci'op  has  been  gath- 
erexl.  Fields  of  German  millet  {Chuetochhxi  ituUcn)  are  frequent. 
Orchard  grass  { Dactyl  ui  glorneraf/i)  is  occasional  Ij'  plan  tied,  and  red 
clover  {Trifolium  protenae)  makes  exci^llent  growth,  especially  on 
the  lieavier  inland  soils.  Such  grasses  as  pen^mial  rye  grass  {Loliurn 
perenne),  orchard  grass  (Dactyl is),  blue  grass  {Poii proJensis)^  meadow 
fescu<^  {Fesiwa  elotior),  velvet  grass  {Holrus  lunatu.'i),  and  legumes, 
e.  g.,  vet.ches  (  Jlria  stifirUj  ]\  mKjnsiifolia),  (^XoyorH {Trifitlhmi  repe^iSy 
T.  prafense)^  and  th(»  bhu^k  me(li(*k  {Medir4i(jo  InpuHna)^  giHiw  luxu- 
riantly at  the  <Mlges  of  rojwlsiile  ditches,  especially  along  the  sliell 
ma<ls,  where  lime  is  abundant  in  the  soil. 

Other  field  crops. — P(»anuts  an^  not  a  staple  crop  in  the  region  north 
and  c^ast  of  the  Dismal  Swamp.  West  of  the  swamp,  however,  this  is 
one  of  the  most  imi>oi*tiint  agricultural  pnKlucts.  Al)out  Edenton, 
N.  C,  tlic  peanut  is,  next  to  cotton,  the  principal  crop,  l)eing  grown 
usually  upon  th<^  same  typ<^  of  warm,  light,  loamy  soil  which  is  pre- 
f(M'red  for  t.he  (*ultivation  of  cotton. 

Tobacco  is  occ^jisionally  sown  in  small  i)at<»hes  by  the  negroes,  and 
is  said  to  grow  well  upon  light  soils  suitabh^  to  tru(*k.  Soutli  of  the 
Dismal  Swamp  region,  near  Newlx»rn,  N.  C,  it  is  a  more  im^xirtant 
crop,  wrapper  h^af  being  the  usual  tyix*  there  cultivated. 

Sorgliuin  is  grown  here  and  t.h(M'(»  near  Norfolk,  usually  in  small 
quantit.y  on  farms,  for  hom<»  <*onsumption. 

OUliTIVATRl)   TRKES, 

Fruit  frees. — F<»w  or<*hanl  fruits  are  well  adapted  to  conditions  in 
this  region.  Ap[)l«'s  are  freciuent,  and  a  variety  of  summer  apple 
does  very  well  on  tin*  ln»avier  soils.  Peaches,  eln»rries,  and  pears  are 
occasionally  plantiMl,  but  rarely  in  larg(»  numlM'i's.  The  fig  is  a  favor- 
ite for  planting  alM)ut  dw(»lUngs,  and  grows  thriftily. 

Stunlf  mul  arnninentol  frees. — In  a<ldition  to  the  indigenous  trees 
already  described,  which  o<MMir  at  ro}Mlsi<les  and  about  dwellings  in 
the  country,  having  survived  tlie  destru(*tion  of  the  fon»Ht,  there  are 
a  nunib(*r  of  siN'cies,  some    native,  othei's    introduceil,   which  have 

evident Iv  been  conveved   bv  artili(*ial    means  to   the  st^itions   whloh 

•  •  • 

they  now  ocenpy. 

At  lM)rln»ss  Monroe,  in  the<Mlyof  N<»rfolk,and  elsewhoi'o,  live  (laks 
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arc  sometimes  planted,  and  attain  a  good  size,  which  is  never  the  case 
in  their  natural  habitat  in  this  region  (the  strand).  The  buttonwood 
{Platatius  occidenialis)  is  occasionally  planted  about  country  farm- 
houses. The  silver  poplar  (Populus  alba)y  and  the  paper  mulberry 
{Broussanetia  papyHfera)  are  favorite  introduced  shade  trees,  and 
are  both  pretty  well  naturalized.  The  osage  orange  {Toxylon pomi- 
ferum)  is  sometimes  set  out  for  hedges,  attaining  a  height  of  40  feet 
and  a  diameter  near  the  base  of  the  stem  of  10  inches.  In  gardens  in 
the  towns  the  crape  myrtle  {Lagerstroemia  indicd)  is  abundantly 
planted,  and  grows  to  be  an  exceedingly  ornamental  small  tree.  Thje 
fig  {Ficn^  carica)  usually  accompanies  it.  Less  common  in  this  lati- 
tudes is  the  Chinaberry  {Melia  azedarach).  Albizzia^fulibrissin,  like- 
wise a  small  tree,  was  not  seen  north  of  Edenton,  but  is  there  com- 
monly naturalized  near  the  town. 

WEEDS. 

The  associations  of  largely  indigenous  species  already  described, 
which  take  possession  of  abandoned  fields  and  country  roadsides  are 
not  to  bo  confused  with  the  weed  formation  proper,  which  consists 
largely  of  species  which  have  immigrated  from  other  regions,  especi- 
ally from  the  Old  World.  This  formation  occupies  cultivated  land, 
especially  near  the  towns,  waysides  along  the  principal  lines  of  travel, 
and  vacant  lots,  wharves,  etc.,  in  the  cities  and  villages,  as  well  as 
barnyards  and  inclosures  generally  in  the  country.  An  enumeration 
of  all  the  weeds  of  the  region  would  be  out  of  place  here;  only  the 
more  conspicuous  species  will  be  mentioned  in  the  following  discussion. 

Of  ruUivated  land, — Chickweed  or  wintergreen  {Alsine  media)  is 
one  of  the  most  abundant  of  weeds  in  truck  land  about  Norfolk,  being 
especially  troublesome  in  strawberry  fields  during  the  cooler  part  of 
the  3  ear.  Squirrel  tail  {Hordeum  pusUlum)  is  a  very  common  vernal 
weed  ill  the  fields  of  garden  vegetables,  as  are  Coronopiis  didymus 
and  sheep  sorrel  {Rumex  aceioseUa),  the  last  being  one  of  the  most 
charact<»ristic  weeds  of  ,the  strawberry  fields.  Species  of  dock  {Rumex 
crispas,  R.  ohfusifolms),  wild  radish  {Raphanus  raphanistriim)  and 
the  mouse-ear  cliickweed  {Cerastium  viscoffum)  are  likewise  note- 
worthy among  weeds,  especially  in  spring.  The  broom  rape  {Oro- 
Jxtuche  minor)  is  exceedingly  common  among  red  clover  in  the  country 
a])()ut  Norfolk  and  Portsmouth,  and  is  also  parasitic  upon  the  roots  of 
otluM-  plants,  notably  the  vetch  ( Vicia  saliva).  It  is  conspicuous  in 
clover  fields  and  on  roadsides  toward  the  beginning  of  summer. 

From  midsummer  to  early  autumn  a  different  group  of  weeds 
appears.  Compositae  such  as  the  cocklebur  (especially  Xanthium 
sfrfuiKwiimi),  i*agweed  {Ambrosia  ariemi.siaefolia),  horseweed  {Lepti- 
Ion  ranadense),  and  dog  fennel  {Eupaiorium  capillifolium)  are  promi- 
nent.    In  the  black  corn  lands  along  the  eastern  border  of  the  Dismal 
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Swamp,  cocklobur  {Xanthiunt  slrn)nariufn),  inoriiin^-gloiy  {IjHyfnoea 
purpurea),  and  SUhi  ,Sjf>///o.s-r/  are  tlio  most  abundant  weeds.  Near 
NewlxM'n  tln^  small  tTow-foot  grass  {Darfylocfenium  aegyptiacum)  and 
Ecliptn  (tUxi  inf(»st  cornfields.  Nut  grass  {Cyperus  rotundua)  with 
tuber-lx^aring  underground  slioots  is  (»six^eially  frequent  in  gai'dens, 
where  it  is  becoming  very  troublesome.  Near  Newl)ern  it  is  consid- 
ered tlie  woi*st  weed  of  tlu*  countryside*.  B(^rmuda  grass  {Capriola 
dactylon)  is  v(n*y  common,  and  is  in  ])laces  a  great  nuisance  in  culti- 
vated land. 

Of  trdysidcH. — In  the  spring  s([uirr(^l-tail  ^vikhs  {Hnnleum.  pusilhun) 
oc(Mii)i(»s  almost  every  roadside*,  esjKicially  n<»ar  the*  larger  towns.  The 
buttercup  (Ranunculus  bulhosus)  ('overs  pastures  and  waysides  with 
a  sheet  of  golden  yedlow.  Pepjx^rgrass  (Lf7>/V////m  r/rt/m/V-M?/!)  iK  a 
common  w(mm1.  TheeMunmon  garden  honeysuckle^  {Tjouicera  japonirn) 
is  abundantly  naturaliz(»d  at  roadsides,  flowering  pi*ofustdy  in  May 
and  filling  the  air  with  its  fragrance.  V<*tches  {Victa  .saZ/r/i,  T'. 
aiifjusfifo/ia,  \\  hirsufa)  an^  important  elenuMits  of  this  paii.  of  the 
plant,  cove^ring.  A  do(*k  {Ruiiwx  ronf/h^nterafus)  is  (Mmimon  in  i*<>ml- 
side^  ditclies.  The  wild  onion  (AUiuni  nineale)^  chess  {Brannis  seciili- 
nu.s),  and  eoni  <*ockh»  {Ar/rosfeuinta  (jilhatjo)  are  parti<»ularly  con- 
spi<Mious  weeds  toward  the  end  of  s[)i'ing. 

In  early  summer  the*  wild  carrot  (Duucu.s  rarnfa)  is  in  nu>st  places 
the  pn^dominant.  roadside  weeel.  llounei-leaved  mint  {Mentlui  rotuntl' 
ifolki)  and  fennel  {Foeniculutn  foenlruhiuf)  are  locaiUy  abundant  in 
midsummer.  The  horse  ne^ttle  (Solanuiu  rttmlincn^c)  and  plantains 
{Planfago  rugelii  and  /*.  lanccalata)  are  \wy  common.  Towanls 
autumn  native*  sA^cie^s  gain  the  uppe^r  hanel  at  most  waysieles;  dog 
fenne^l  (Kupatnriuui  rnpilUfoUuui),  hoi-sewe'eMl  {Kriijcran  raua4l4'HHis)y 
rag  w«M'<l  (Amhrosid  (irfeuiisluffolitf),  kne)tweM»el  {Pohjyonuni  iteniuiyl- 
vanlruni),  and  spre)Uting  crabgrass  {Paniruni  prolifrrum)  an»  most 
abundant;  but  sue*h  intre>dueMMl  sjM'eMt^s  as  S[)anish  neHHlU^^s  {Btdeiis 
hipinnata),  wormsee^l  {(^JuiurpiuUinn  (tnHu  hniufirum),  barn-yawl  fO^iHs 
(Panicutn  rrus</(ill{),  and  yard  grass  {hJIrusinr  iwJira)  are' also  oom- 
me)n.  l>eM-muda  grass  ( (  Ufprio/a  thirh/hfn)  is  very  e'onimeni  em  country 
waysiele's,  as  we^ll  as  ah)ng  the  stree^ts  and  in  the*  lawns  e>f  towns. 

Rufh  ral  />/<////.s'.  -  These' <KM*upy  waste*  ground  in  tejwns  and  about 
wharve's,  and  the'  inrlosure'sof  e*ountry  dwellings.  Of  eieairse  nosharp 
line^  elivieh's  tliis  freim  ihe  twe>  ])reeM'eling  e*at4»ge)rie's  of  wcihIs.  Jim- 
se)n  weM»d  ( />//////■</  hiluUi)  is  e'e)nim<»n,  e^speKMally  in  barnyitrds  and 
simihii'  plae-e's.  Siujinti  ih  i-umhrns  ofteMi  grows  betweMMi  the  bricks  of 
e'ity  sidewalks.  Lamb's  <(uarteM's  ((^ht  unp<Hllum  alhufn)^  wormseed 
{(\  nuflu hninfiruni),  anel  [ligweMMJ  {AttKirauflufs  rt'i r()flt*xui<  and  A, 
spinttsus)^  as  woll  as  other  unsightly  plants,  eieuMipy  vacant  lots. 
\'e'rvain  {  It  rhrmi  nffifinall.s),  Lifcnpus  *  uroptn  us\  anel  low  mallow 
{Mtih'ii   ratundiJhJia)  oe*cur  about    wlmrve's.     In    Ne^wln^rn  Erigeron 
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linearifolius  and  the  cosmopolitan  tropical  smut  grjiss  {Sporoholus 
indicus)  are  common  street  weeds. 

ADAPTATION   TO  ENVIRONMENT  IN    THE   NONHTGROPHIIiE 

INLAND  VEGETATION— LIFE  FOB.MS. 

In  the  case  of  the  group  of  formations  just  described  little  need  be 
said  in  regard  to  adaptions  to  the  environment.  We  are  here  dealing 
with  wliat  is,  in  a  certain  sense,  neutral  ground,  lying  between  two 
different  types  of  formation  which  have  extreme  life  conditions,  the 
Sand  Strand  on  the  one  hand  and  the  Hygrophile  Forest  on  the  other. 
Whoi-c  the  transition  is  toward  the  Sand  Strand  the  vegetation  pos- 
sesses characteristics  which  have  already  been  detailed  under  that 
heading.  On  the  other  hand,  where  conditions  approach  those  pre- 
vailing in  th<»  Hygrophile  Forest  the  plant  covering  becomes  corre- 
spcmdingly  modified,  and  the  modifications  can  be  most  conveniently 
discussed  in  connection  with  that  formation.  Generall}'  speaking, 
in  the  Wooded  Plain  conditions  of  soil  and  drainage  vary  greatly 
within  such  narrow  limits,  and  most  of  the  characteristic  species  show 
themselves  to  be  so  little  choice  in  regard  to  habitat,  that  any  attempt 
to  discuss  epharinonic  modifications  in  the  vegetation  as  a  whole 
would  ])<;  altogether  unprofitable,  even  were  it  practicable.  Veiy 
limit(Hl  areas  could  Ix*  taken  up  in  detail  with  a  full  description  in  each 
case  of  lh(^  physical  conditions  of  the  environment  and  the  structure 
of  the  organisms  forming  the  plant  covering.  Or,  on  the  other  hand, 
C(*rtaiu  sp(»ciesof  peculiar  interest  possessing  well-marked  epharmonic 
chara(^ters,  <^  g.,  Senecio  tomentosas^  Ascy rum  starts,  could  be  described 
at  length.  But  neither  mode  of  treatment  would  give  a  satisfactory 
idea  of  the  e<*ology  of  the  formation  as  a  whole.  It  is  more  expedient 
to  emi)hasize  the  heterogeneity  of  the  formations  of  the  Wooded  Plain 
and  to  point  out  that  the  characteristics  of  the  more  xerophilous  por- 
tions are  similar  to  those  already  discussed  under  the  heading  of 
'*Sand  Strand,"  while  the  moist,  low-lying  areas  exhibit  the  features 
which  distinguish  the  forested  swamps,  to  be  described  later  on.  It 
may  ho  sai<l,  in  a  bi-oad  way,  that  the  general  aspect  of  the  vegetation 
indicates  (^\posure  to  a  c(msiderable  degree  of  heat  and  light.  These 
influences  are  largely  counteracted,  however,  by  the  presence  of 
al)un(lant  moisture  in  the  air  and  soil,  the  absorption  of  water  by 
the  i<)ot>>  of  plants  being  unhindered  by  the  presence  of  any  consid- 
erable ([uant-ity  of  sodium  chloride,  as  in  the  maritime  formations,  or 
by  that  poverty  of  the  soil  in  oxygen  which  distinguishes  the  swamps. 

The  nonpalustrine  forest,  as  well  as  the  drier  portions  of  the  wooded 
swamps,  are  exposed  to  forest  fires,  which  occur  at  frequent  inter- 
vals, esp<Mnally  in  the  autumn,  and  often  sweep  over  considerable 
areas.  However,  the  absence  of  a  marked  period  of  drought  prevents 
this  being  an  important  factor  in  the  life  of  plants,  as  is  the  case  in 
other  regions.     No  modifications  of  th(^  plants  that  could  be  attributed 
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to  fire  were  observed  in  the  Dismal  Swamp  region.*  Foresf  fires  are 
hei*e  sometimes  accidental,  but  are  ofU^n  purjxmely  started  in  order  to 
produce  in  the  following  spring  a  more  extensive  development  of 
young  shoots  of  the  cane  (Arundinaria),  which  are  eagerly  grazed 
by  cattle.  The  tendency  of  these  fires  is  to  destroy  the  older  timber 
(especially  the  pines),  and  thereby  effect  a  more  vigorous  shrubby 
growth.  Certain  herbaceous  plant®,  notably  the  fireweed  {Er€4?Mii^s 
hieracifolia)  and  other  Compositae,  multiply  rapidly  upon  land  that 
has  been  ravaged  by  fire. 

CLASSIFICATION   OF  LIANAS. 

As  nearly  all  the  lianas,  or  climbing  plants,  both  xerophilons  and  hygropbilons, 
which  occur  in  the  Dismal  Swamp  region  are  represented  in  the  mixed  forest 
formation  of  the  Wooded  Plain,  there  can  be  no  better  place  than  thia  for  an 
enameration  of  the  si)ecie8  that  possess  this  life  form,  so  conspicaons  and  imxK>r- 
tant  in  the  region.  The  lianas  may  be  classified-  according  to  their  mode  of 
climbing,  as  follows:- 

1.  Clambering  without  development  of  local  sensitiveness  and  not  twining 
(lOetterpflanzen) :  in  our  two  plants  by  means  of  hooked  prickles: 
*  Polygonum  nnfoliuin.  *  J\  xagittatinn. 


-*• 


Climbing  by  negatively  heliotropic  aerial  roots: 


Decwinaria  barlnxra. 
Rhiut  radicans. 

3.  Twining: 

*  Dioscorefi  rillosa, 
*ClitarUi  viariana. 

*Bradburya  (Centrosema)  virginiamt. 

*  Galaciia  volulnlis. 

* Falcata   comoHa    {Aviphicar^Htea  vio- 
noica). 

*  Apios  apios  {tnlK'rosa), 

*  Hhynvhomi  foifumtosa, 

4.  Climbing  by  tendriLs,  consisting  of: 

((/)  Modified  leaves — 

SmiidiV  spp.*  (metamor])hosed  stipules). 
Clematis  crixpa   ( metamori)hosed  \yeti- 

oles). 

{b)  Modified  shoots— 
litis  spp. 
Purthvtux'Lssus    {Am  pel  apsis)    ifnivqitr- 

foli(t.^ 


Tevoitut  .rculicdfut. 


*  Strophostyles  helvola, 
Berchemia  scanderis  {voluMlia), 
Gelseniium  sempervirens, 

*  Vincetoxiciim  (GwiolvbMfi)  caroHtWH- 
»is, 

Loniceni  sem^iervirens, 

*  WillughlKieya  {^fikttnm)  Hcanderm, 


Jiignotfid    crnngcra     (metamorphoaed 
leaflets,  ending  in  iidhesive  thioken- 

ings). 

*Mi'lothria  itenduht, 

AmjU'liipsis  arlHtrea  {(Ussus  ntawt). 


>  Warming  (Lagoa  Siinta,  250  to  'iih\  and  Am  to  \i\\))  descrilies  the  devastating  fires 
to  which  the  vegetation  of  the  Hraziliaii  "CamiMm"  is  cxpostMl,  and  mentions  certain 
imiN>rtant  chan;j:es  in  the  plant  life  of  that  region  which  )io  Itelirves  to  have  been 
brouv:ht  al>out  through  the  long-i'ontinuod  oiujration  of  this  factor. 

-The  cla^fsification  is  that  of  Schcnck,  Beitriige  zur  Hiologie  und  Anatomie 
Lianen,  1  Thcil,  Biologie  pp.  5  to  s,  (IHiKM. 

"The  iiamos  of  horbaccnns  si)ecics  are  marktHl  with  an  asterisk. 

*Alao  mostly  provicied  with  hooked  prickles. 

■Tendrils  ending  in  adliesive  disks. 
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FBESH  WATEB.  FORMATIONS. 

HYGROPHILB   FOREST. 

By  far  the  greater  part  of  the  Hygrophile  Forest  of  the  region  is 
embraced  within  the  limits  of  the  Great  Dismal  Swamp  proper.  That 
extensive  morass  has  already  been  described,  as  to  its  physical  char- 
acteristics, in  the  subdivision  on  geography  and  physiography,  and 
the  description  need  not  be  repeated  in  this  place.  As  was  there 
mentioned,  certain  smaller  outlying  tracts  of  swampy  forest  border 
tlie  sluggish  rivers  which  for  the  most  part  arise  in  the  Great  Dismal 
itself.  There  are  also  similar  areas,  of  various  size,  scattered  through 
parts  of  the  region  still  more  remote  from  the  principal  swamp,  note- 
worthy being  a  considerable  portion  of  "The  Desert"  at  Cape  Henry. 
The  vegetation  of  these  outlying  swamps  is  very  similar  to  that  of 
the  Great  Dismal,  and  does  not  require  to  be  separately  treated. 

Two  principal  formations  are  to  be  distinguished  in  the  Hygrophile 
Forest:  (1)  The  Black  Gum  or  Dark  swamp,  covered  with  heavy 
deciduous  forest;  and  (2)  the  Light,  Open,  or  Juniper  swamp,  origi- 
nally in  great  part  covered  with  an  evergreen  forest  of  white  cedar 
or  "juniper"  {Chamaecy parts  thyoides),  but  now,  in  many  places 
almost  destitute  of  trees  and  bearing  a  growth  of  shrubs,  of  cane 

0 

{Arundinaria  maerospenna),  and  of  ferns  and  peat  moss.  The  first 
is  in  great  part  a  virgin  formation ;  the  second,  while  composed  entirely 
of  indigenous  species,  owes  its  present  condition  largely  to  the  work 
of  man.  Other  associations,  belonging  to  the  fresh-water  marsh  and 
the  aquatic  formations,  are  subordinate  elements  in  the  plant  cover- 
ing of  the  swamps.  They  will  be  described  under  the  formations  to 
which  they  ecologically  belong. 

BLACK  OUM  SWAMP. 


''ni 


This,  the  local  name  of  the  heavy  deciduous  forest,  indicates  the 
pre<lominance  of  the  black  gum  {Nyssa  hiftora).  (Plate  LXVII.) 
The  formation  is  also  known  in  the  region  as  "Dark  swamp."  Its 
larger  trees  are  such  as  lose  their  foliage  in  the  autumn,  even  the 
prevailing  conifer,  the  bald  cypress  {Taxodium  distichiim),  being 
deciduous.  The  only  evergreen  species  among  the  large  trees  is 
the  short -leaf  pine  {Pinus  taeda),  and  that  is  comparatively  scarce 
and  unimportant.  Such  deciduous  forest  alone  occupies  the  low,  flat 
hanks  of  tiie  rivers  above  mentioned,  and  it  is  likewise  characteristic- 
ally developed  within  the  Great  Dismal  Swamp  proper,  especially  in 
the  central  portion  about  Lake  Drummond.  Fine  tracts  of  it  extend 
for  10  kilometers  or  more  northwest  of  the  lake,  and  cover  large 
areas  near  the  eastern  periphery  of  the  swam[).  Indeed,  areas  occu- 
pi<Ml  by  this  type  of  vegetation  interv^ene  between  tracts  of  "Light 
swamp"  in  almost  every  part  of  the  Great  Dismal. 

This  is  generally  the  wettest  of  the  palustrine  foi'est,  and  in  no 


'■pi 


418  BOTANICAL   flURVKY    OF    DISMAL   SWAMP    BBGIOK. 

siiuiU  {nii-t  of  it  water  3  to  10  deciiiieterH  (1  to  3  feet)  deep,  or  even 
more,  Htaiuls  ii|K)ii  the  surface  of  the  ground  during  a  great  part  of 
the  year.  At  all  seaisouH  the  soil  is  nearly  or  quite  saturated.  Here 
organic  matter  a<*eumulate8  upfin  the  surface  in  enormous  quantities, 
and  we  have,  as  LesqueitMix  pointed  out,  a  living  example  of  that 
process  of  cotil  formation  which  was  so  active  in  many  parts  of  the 
glol)e  during  the  CarlM>niferous  iK»rio<l.^  On  the  eastern  mai'gin  of 
Lake  Drummond  the  st  ratum  of  black,  s|Kmgy  liumus  is  at  least  3 
meters  (10  feet)  deep,  and  iw^rhaps  considerably  more.  Underljinj? 
these  ileposits  a«i  beds  of  sand  and  silt,  often  containing  great  num- 
bers of  fossil  nuirine  shells,  probably  of  Pliocene  age.' 

The  most  abundant  tree  of  the  deciduous  forest  is  probably  the 
black  gum  {Xyssa  biflora)^  although  the  re<l  nuiple  {Acer  rubruvi)  is 
almost  e<iually  so.  This  maple  seems  U)  b<»  increasing  in  the  swamps 
more  rapidly  than  any  other  tr(»e,  as  thousands  of  its  seedlings  cover 
the  ground  wherever  there  is  no  standing  water,  (^ypress  {Taxodium 
distirhtDfi),  while  still  fairly  abundant  in  parts  of  the  swamp,  was 
formerly  much  more  so.  Kspecially  at  the  margin  of  Lake  Drum- 
moml,  a  l>elt  of  old  cypress  stumps,  many  of  great  size,  is  evidence  of 
what  must  once  have  been  a  fine  forest  of  this  tre<*  (tig.  56).  The  value 
of  the  wood  of  the  cypress,  which  has  l)een  assiduously  sought  after  in 
the  swamp  for  a  hundred  years  or  more,  is  responsible  for  its  present 
relative  scarcity.  Taxoilium  n^pnxluces  itself  very  slowly,  so  that  an 
area  once  gleaned  for  merchantable  timber  is  regarded  by  lumber- 
men as  permanently  exhausted.  Ex(?ept  upon  snmll  tracts  of  marahy 
land  at  the  edge  of  Lake  Drummond,  where  seedlings  are  quite  plen- 
tiful,^ there  is  very  little  evidence  that  this  tree  will  regain  its  former 
importance  in  the  Dismal  Swaini).  N<^verthel<\ss,  it  is  still  the  largest 
tree  of  the  nigion,  specimens  .*^5  meters  (1:20  feet)  high  and  lH  or  even 
15  decimeters  (4  or  5  fe<;t)  in  diameter  above  the  swollen  base  being 
not  infrequent. 

The  black  gum  {Nyssa  hiflora)  is  often  nearly  as  tall  (sometimes  30 
meters,  KK)  feet),  but  smaller,  usually  3  to  0  decimeters  (1  to  2  feet) 
through  above  the  enlarged  base.  Red  nmple  {Acer  rubnim)  grows 
to  a  height  of  20  to  25  m(>ters  (70  to  80  feet),  l)ut  the  trees  are  almost 
always  small,  not  much  <*x(*eeding  il  decimeters  (1  foot)  in  diameter. 
In  many  parts  of  the  swamp  cotton  gum  {Xyssri  uniflora)^  locally 

'  Lesqnerenx.  Torfbildnn^  im  grossen  Dismal  Swamp:  Zeitschr.  der  dentsche 
geolOKiBche  (iesellch.,  vol.  4.  pp.  (51)5  to  607. 

■Shaler,  Tenth  Ann.  Rept.U.S.Geol.Surv..p.315  (1890;. 

^Shaler,  in  an  interesting  paper  apon  the  bald  cypress  (Mem.  Mns.  Compar. 
Zool  Harvard,  10,  No.  1,  pp.  1  to  15,  issT),  suggests  that  Taxodiam  proimgates  in 
some  vegetative  manner.  That  the  wood  of  this  tree  cau  send  out  leafy  shoots 
after  being  felled  was  shown  hy  a  number  of  cy])resH  posts  which  were  used 
as  a  support  for  a  grapevine  at  Great  Bridge,  Va.,  and  had  produced  namerons 
sprouts,  doul>tless  from  dormant  buds.  Whether  roots  were  developed  from 
these  stems  was  not  ascertained,  and  would  hardly  be  expected.  The  speoes 
fruit  (luite  ahundantly  in  this  region. 
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known  as  papaw  gum,  is  plentiful,  but  is  not  nearly  so  large  a  tree  as 
N,  hiflora.  It  is  a  very  characteristic  plant,  however,  with  its  large 
leaves  and  fruits,  and  is  one  of  the  first  trees  of  the  swamp  to  lose 
its  leaves  in  autumn.  Seedlings  of  both  species  of  Nyssa  are  abun- 
dant about  Lake  Druminond.  Pinus  Uteda  is  occasional,  especially  on 
higher  lands  near  the  eastern  border  of  the  swamp.  One  tree  observed 
in  the  heart  of  the  morass,  however,  was  growing  where  it  was  sur- 
rounded by  water  3  decimeters  (1  foot)  deep,  which  almost  touched 
its  base,  yet  it  was  perfectly  healthy  and  of  good  size,  about  25  meters 
(80  feet)  high  and  nearly  5  decimeters  (1^  feet)  in  diameter.*  The 
water  ash  {Fraxinus  caroliniaiui)  is  rather  abundant  as  a  slender 
tree,  the  largest  specimen  seen  being  about  25  meters  (80  feet)  high 
and  G  decimeters  (2  feet)  in  diameter  near  the  base. 

Among  the  less  important  of  the  larger  trees  should  be  mentioned 
the  willow  oak  (Quercus pheUos),  which  is  occasional  in  the  wettest 
parts.     One  fine  specimen  observed  was  about  23  meters  (75  feet)  high. 

Among  small  trees  Magnolia  virginiana  and  Per  sea  pubescens,  both 
locally  known  as  '*bay,"  are  abundant,  especially  about  Lake  Drum- 
mond,  at  the  edges  of  clearings.  The  two  species  are  much  alike  in 
habit,  having  usually  slender  crooked  stems  6  to  9  meters  (20  to  30 
feet)  high.  The  largest  magnolia  observed  was  about  18  meters  (60 
feet)  high  and  4^  decimeters  (1^  feet)  in  diameter,  wth  the  stocky 
habit  often  assumed  hy  Ilex  opaca,  Blue  heech  {Carpinus  carolini- 
ana),  black  willow  {Salix  nigra),  and  black  alder  {Alniis  rugosa)  are 
rather  common  near  Lake  Drummond,  but  hardly  attain  the  size  of 
trees.  The  same  may  be  said  of  Populus  heterophyUay  which  is  fre- 
quent in  the  smaller  swamps  along  streams,  and  rarely  grows  to  be 
more  than  5  meters  (10  feet)  high. 

Near  the  eastern  border  of  the  Dismal  Swamp,  where  Pinus  taeda 
is  most  abundant,  the  tulip  tree  (lAriodendron  iuLipifera)  and  the 
sweet  gum  {Liquidamhar  styraciflua)^  occur  in  the  deciduous- forested 
swamp,  and  are  often  of  considerable  size. 

In  typical  areas  of  this  deciduous  or  "black  gum"  forest  the  trees 
stand  closely  together  and  the  shade  is  dense.  This,  and  the  usual 
presence  of  standing  water,  accounts  for  the  absence  or  scarcity  in  many 
places  of  the  suiallei^jjyjj^^tiAg^.j!^'tji]^[J  ; eJ^t^'tSi^Qn)  which  oft^n  find 
a  substra^i  LT! liable  to  their  growth  only  in  the  liinrted  accumula- 
humus  about  tree  stumps  and  old  logs.  The  trunks  of  most 
trees  are  very  straight,  usually  small  in  diameter,  and  of  almost 
"^form  Lnrth  and  destitute  of  branches  for  two-thirds  or  more  of  their 

/ —    -  — 

/  '  The  adaptability  of  this  species  is  somewhat  remarkable.  It  seems  equally  at 
heme  in  almost  every  soil  of  the  region,  ma  .ing  a  good  growth  even  among  the 
open  dunes.  According  to  Shaler,  it  is  most  abundant  in  the  Dismal  Swamp  on 
land  that  is  shghtly  (1  meter  or  less)  higher  than  the  lowest  adjacent  area. 
Shortly  after  the  civil  war  a  considerable  (inantity  of  pine  timber  was  removed 
from  the  eastern  part  of  the  swamp,  and  was  used  for  masts  and  spars  of  naval 
vestels.  Logs  6  meters  (20  feet)  long.  9  decimeters  through  at  the  butt,  and  b 
decimeters  at  the  tip  were  thus  obtained. 
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small  i)arti  of  it  wat<^r  ii  to  10  (h^ciiiieters  (1  to  3  feet)  deep,  or  even 
more,  stands  upon  tlu^  surface  of  the  ground  during  a  great  i)art  of 
the  year.  At  all  seasons  the  soil  is  nearly  or  quite  saturated.  Here 
organic  matter  accumulates  ui)on  the  surfa(^e  in  enormous  quantities, 
and  we  have,  as  Lesquereux  pointed  out,  a  living  example  of  that 
process  of  coal  formation  which  was  so  active  in  many  part«  of  the 
glolM»  during  the  Carboniferous  iXM-iod.^  On  the  eastern  margin  of 
Lake  Drummoiid  the  stratum  of  black,  spongy  humus  is  at  least  3 
meters  (10  feet)  deep,  and  perhaps  considerably  more.  Underljinj? 
these  <leposits  an*  be<ls  of  sand  and  silt,  oft<»n  containing  great  num- 
bers of  fossil  marine  shells,  probably  of  Pliocene  age.^ 

The  most  abundant  trec^  of  the  deciduous  forest  is  prolmbly  the 
black  gum  {Nyssd  bijiora),  although  the  red  nuiple  {Acer  rubruvi)  is 
almost  eciually  so.  This  maple  seems  to  Ih»  increasing  in  the  swamps 
mon*  rapidly  than  any  otlu^r  tree,  as  thousands  of  its  seedlings  cover 
the  ground  whereviM'  tlien^  is  no  staiuling  water.  C^ypivss  {Taxvdiurti 
(li.stirliHtn),  whihi  still  fairly  abundant  in  parts  of  the  swamp,  was 
formei'ly  much  more  so.  Kspecially  at  the  margin  of  Lake  Druni- 
nuuid,  a  belt  of  old  cypress  stumps,  many  of  great  size,  is  evidence  of 
what  must  once  liav<*  been  a  fine  fon^st  of  this  tn»e  (fig.  5G).  The  value 
of  the  wood  of  the  cypress,  which  has  been  assiduously  sought  after  in 
the  swamp  for  a  hundred  years  or  more,  is  responsible  for  its  present 
relative  s<*ar<Mty.  Taxodium  reproduc(»s  itself  very  slowly,  so  that  an 
area  once  gleancnl  for  nu^rchantable  timber  is  regarded  by  lumber- 
men as  pcrnumently  exhausted.  Except  upon  snmll  tra<»t8of  marsh}^ 
lan<l  at  the  edge  of  Lak(^  Drummond,  where  seedlings  are  quite  plen- 
tiful,'^ there  is  v<M'y  litth^  evid(»nce  that  this  tree  will  regain  its  former 
importance  in  \]\o  Dismal  Swamp.  N(»vertheless,  it  is  still  the  largest 
tn»(5  of  the  region,  specimens  ^^5  meters  (IlM)  feet)  high  and  12  or  even 
15  d(H*imeters  (4  or  5  ftM^t)  in  dianu»ter  above  the  swollen  liase  being 
not  iufre(|Uont. 

The  black  gum  {Nfj.ssd.  hiffora)  is  often  nearly  as  tall  (sometimes  30 
meters,  UK)  fe<^t),  but  smaller,  usually  3  to  n  decimetei's  (1  to  2  feet) 
through  above  the  enlarged  bas(».  Ued  mii\)U' {Acer  rubrum)  groves 
to  a  height  of  20  to  'jr>  meters  (70  to  SO  feet),  but  the  trees  are  almost 
always  small,  not  much  ex<*ee<ling  o  d(M*imeters  (1  foot)  in  diameter. 
In  many  i)arts  of  the  swamp  cotton  gum  {Xijsstt  uNiJIora)^  locally 

'  Lesqncreux.  Torfbildnng  im  ^ros8on  Dismal  Swamp;  Zoitschr.  der  dentaohe 
geoiogisrho  (leHellch.,  vol.  i.  pp.  'il*')  to  607. 

Shaler,  Tenth  Ann.  Iiei)t.U.S.a«»()l.!5iirv.,p.:J15  (1890). 

-^ShaU'i',  in  an  intorostin^  l>hpor  npou  the  buhl  cypress  (Mem.  Mas.  Compar, 
Zool  Harvard,  IH,  No.  1,  pp.  I  to  ir>,  l^^T).  sn^^eBts  that  TaxtMlinm  projiagateB  in 
Honu;  ve^otativo  manner.  That  the  wood  of  this  tree  can  send  out  leafy  shoots 
afttT  beiiiK  ft'lh'd  was  shown  by  a  unmber  of  cypress  ]>osts  which  were  used 
as  a  sui>])ort  for  a  i^rapuvino  at  Grt^at  Bridge.  Va..  and  had  pro<laced  nnmeroiiB 
sprouts.  doul>tles8  from  dormant  buds.  Whether  roots  were  developed  from 
these  stems  was  not  ascert^iined,  and  would  hardly  Ik>  expected.  The  spaO- 
proiluceH  fruit  qnite  abundantly  in  this  region. 
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known  as  papaw  gum,  is  plentiful,  but  is  not  nearly  so  large  a  tree  as 
N.  hijiora.  It  is  a  very  characteristic  plant,  however,  with  its  large 
leaves  and  fruits,  and  is  one  of  the  first  trees  of  the  swamp  to  lose 
its  leaves  in  autumn.  Seedlings  of  both  species  of  Nyssa  are  abun- 
dant about  Lake  Drummond.  Pinus  taeda  is  occasional,  especially  on 
higlier  lands  near  the  eastern  border  of  the  swamp.  One  tree  observed 
in  tlie  heart  of  the  morass,  however,  was  growing  where  it  was  sur- 
rounded by  water  3  decimeters  (1  foot)  deep,  which  almost  touched 
its  base,  yet  it  was  perfectly  healthy  and  of  good  size,  about  25  meters 
(80  feet)  high  and  nearly  5  decimeters  {li  feet)  in  diameter.^  The 
water  ash  (Fraxinius  caroliniana)  is  rather  abundant  as  a  slender 
tree,  the  largest  specimen  seen  being  about  25  meters  (80  feet)  high 
and  G  decimetei-s  (2  feet)  in  diameter  near  the  base. 

Among  the  less  important  of  the  larger  trees  should  be  mentioned 
the  willow  oak  {Quercus phellos)^  which  is  occasional  in  the  wettest 
parts.     One  fine  specimen  observed  was  about  23  meters  (75  feet)  high. 

Among  small  trees  Magnolia  virginiana  and  Persea  ptibeacens,  both 
locally  known  as  "bay,"  are  abundant,  especially  about  Lake  Drum- 
mond, at  the  edges  of  clearings.  The  two  species  are  much  alike  in 
habit,  having  usually  slender  crooked  stems  6  to  9  meters  (20  to  30 
feet)  high.  The  largest  magnolia  observed  was  about  18  meters  (60 
feet)  high  and  4|  decimeters  (H  feet)  in  diameter,  with  the  stocky 
habit  often  assumed  by  Ilex  opaca.  Blue  beech  (Carpinus  carolini- 
(()(((),  black  willow  {Salix  nigra),  and  black  alder  {Alnus  rugosa)  are 
rather  common  near  Lake  Drummond,  but  hardly  attain  the  size  of 
trees.  The  same  may  be  said  of  Populus  heterophyUa,  which  is  fre- 
quent in  the  smaller  swamps  along  streams,  and  rarely  grows  to  be 
more  than  5  meters  (16  feet)  high. 

Near  the  eastern  border  of  the  Dismal  Swamp,  where  Pinus  taeda 
is  most  abundant,  the  tulip  tree  (Liriodendron  iulipifera)  and  the 
sweet  gum  (Liqiiidamhar  styraciflua),  occur  in  the  deciduous- forested 
swamp,  and  are  often  of  considerable  size. 

Ill  typical  areas  of  this  deciduous  or  *' black  gum"  forest  the  trees 
stand  closely  together  and  the  shade  is  dense.  This,  and  the  usual 
l)r(»senee  of  standing  water,  accounts  for  the  absence  or  scarcity  in  many 
places  of  the  smaller  forms  of  t/crrestrial  vegetation,  which  often  find 
a  substratum  suitable  to  their  growth  only  in  the  limited  accumula- 
tions of  humus  about  tree  stumps  and  old  logs.  The  trunks  of  most 
of  the  trees  are  very  straight,  usually  small  in  diameter,  and  of  almost 
uniform  girth  and  destitute  of  branches  for  two-thirds  or  more  of  their 


'  The  adaptability  of  this  species  is  somewhat  remarkable.  It  seems  equally  at 
hcum  in  almost  every  soil  of  the  region,  ma  ing  a  good  growth  even  among  the 
open  dunes.  According  to  Shaler,  it  is  most  abundant  in  the  Dismal  Swamp  on 
land  that  is  slightly  (1  meter  or  less)  higher  than  the  lowest  adjacent  area. 
Shortly  after  the  civil  war  a  considerable  (jnantity  of  pine  timber  was  removed 
from  the  eastern  part  of  the  swamp,  and  was  used  for  masts  and  spars  of  naval 
vessels.  Logs  6  meters  (20  feet)  long,  il  decimeters  through  at  the  butt,  and  6 
decimeters  at  the  tip  were  thus  obtained. 
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height.  N^ysna  hifloni,  Taxodiuvt  distichum,  and  Praxinua  carolinir 
anil  have  Ihe  bH^o  of  tlie  trunk  much  enlat-ge<l,  a  phenomenon  which 
is  most  ch)irtioteri8ti(!alty  devoloiicd  in  the  few  Htill  living  old  cypress 
trees  which  Htand  in  Lake  Drummond  near  the  shore  (PL  LXVIII). 
Some  of  the80  have  huge,  block-like  bases,  often  B  or  10  times  asgTOSt 
indiameU'r  an  are  the  stems  above  the  Bwelling.'  Other  species,  e.f[., 
Nyssa  uniflora,  also  have  tliiH  (^harat^tiT,  but  to  a  less  striking  d^;ree. 
The  development  of  "knees"  on  tlioi'oots  of  cypress  and  of  arehed 
roots  rising  above  the  surface,  in  cypress  and  black  gum,  eoatribntes 


much  U>  tlic  HomcwUat  weini  ,isi>wa  ..f  Ihis  iwilion  of  the  swSgJP  V^ 

No  l.'Hscoiwpicuous  ju-e  the  nuni.-roiis,  large,  often  intertwined  sWfi^ 
of  w.K)dy  lianas,  ihal  embrace-  th.-  tiiinkM  and  climb  often  to  the  brefti 
(«ps  (rig.  78).     .Most  abundant  and  charact+^riKtic  ar«  the  Bappl»-jaokV 
or  "i-iilljin"  {Btrrhemia   svnii'l.nx),  yellow  jessamine   (fTebemnm    ^ 
.stmp,  rr,rpn.-<).  ci'oss  vine  {Bhjnonio  rni,-i<,rra),  and  muscadine  gmpe 
'Th«  most  re(iiark«ble  indiriOoaloweatotliiB  i>ecuharity  ibi  lnc-*l  d«i— .*«—  ^ 

"Saiusou'd  Maul."  ■-n.inm  n 
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(Vitis  rotiindifolia),  which  climb  by  twiiiiu|^  (the  young  stems  and 
branches  of  the  two  latter  with  the  aid  of  tendrils) ;  and  Decumaria 
barbara  and  the  poison  ivy  {Rhus  radicans),  which  hold  fast  to  the 
bark  by  means  of  innumerable  aerial  roots  (PI.  LXX).  In  spring  the 
fragrant  bright  yellow  campanulate  blossoms  of  Gelsemium  and  the 
large  trumpets,  dusky  red  outside,  orange-colored  within,  of  Bignonia 
are  produced  in  great  profusion  among  the  crowns  of  the  trees.  In 
early  summer  Decumaria  puts  forth  numerous  cymose  clusters  of 
small  white  flowers.  Less  common  are  Vitis  labrusca,  Smilax  rotundi- 
folia,  and  S,  waltei'i,  the  latter  quite  conspicuous  when  its  scarlet 
fruits  are  mature.  Sntikix  laurifolia^  abundant  in  the  open  swamp, 
occurs  only  on  the  edges  of  the  black  gum  forest,  being  decidedly  a 
sun-loving  i)lant.  Clematis  crispa^  with  handsome,  lilac-purple  flow- 
ers, and  th(»  ground  nut,  Apios  ajnos,^  are  frequent,  but  are  not  to  be 
classed  among  the  larger  woody  lianas.  The  former  has  weak,  thin 
stems  with  a  comparatively  slight  development  of  wood,  while  the 
latter  is  a  x>Greiinial  twining  herb.  Farther  south,  near  Newbern, 
Ampelopsis  arhorea  is  a  common  liana  of  the  wooded  swamps. 

In  every  direction  the  ground  is  encumbered  with  old  logs  and 
stumps  in  all  stages  of  decomposition.  Upon  these  is  the  favorite 
haunt  of  saprophytic  fungi,  as  well  as  of  small  phanerogams  such  as 
Tipulariaunifolia,  Hahenaria  clavellata,  Oavltheria  procumbeiis^  and 
Mitchell  a  repens.  Liverworts  and  mosses  are  likewise  abundant  on 
dead  stumps  and  upon  the  bases  of  living  trees.  The  smooth,  light- 
gray  bark  of  the  red  maple  affords  a  home  to  numerous  Bryophyta. 
A  woody  parasite,  the  mistletoe  {Phoradendron  flavescens)^  is  abun- 
dant upon  the  branches  of  Nyssa  bifiara  and  Acer  rvhruniy  especially 
around  Lake  Drummond,  where  in  the  spring  its  dark  leaves  contrast 
strikingly  with  the  tender  green  of  the  young  foliage  of  the  host  trees 
(fig.  70).  Occasionally  it  grows  upon  the  main  trunk  of  small  red 
maples,  sometimes  at  a  height  of  only  1  meter  (3  feet)  from  the  ground. 

Two  vascular  epiphytes,  besides  numerous  lichens,  make  their  home 
upon  the  branches  of  Taxodium,  especially  on  the  margin  of  the  lake 
and  other  open  places,  where  light  is  plentiful.  These  are  a  fern.  Poly- 
podium  polypodixjides  {incanum),  and  a  phanerogam,  Spanish  moss 
(Tillumlsia  tisneoides).  The  latter  was  noticed  only  upon  the  small 
cypress  trees  in  Lake  Drummond  (Plate  LXVIII),  where  it  is  rather 
scarce,  and  none  was  seen  with  stems  over  a  half  meter  (1^^  feet)  long.^ 

'  The  one  species  of  the  Legnmlnosae  which  can  be  said  to  be  thoroughly  at 
home  in  the  Dismal  Swamp. 

On  Long  Creek,  near  Cape  Henry,  Tillandsia  tisneoides  grows  to  a  length  of  4 
feet.  This  plant  mnst  formerly  have  been  common  in  the  region,  to  judge  from  a 
remark  of  (^o'.onel  Byrd  in  the  '•  Westover  Manuscript,"  where,  speaking  of  the 
trees  near  the  Dismal  Swamp,  he  writes  that  they  '*  looked  very  reverend,  with 
the  long  moss  that  hung  dangling  from  the  branches.  Both  cattle  and  horses  eat 
this  moss  greedily  in  winter  when  other  provender  is  scarce,  though  it  is  apt  to 
scour  them  at  first." 
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abundance  of  individuals,  however,  this  plant  is  most  important  in 
the  lighter  parts  of  the  Juniper  swamp. 

In  some  parts  of  the  deciduous  or  Black  Gum  forest  ferns  are  abun- 
dant, especially  Woodivardkvareolata,  Osmundaregalis,  and  O.  cinna- 
momea.     The  lizard's  tail  {Saururus  cernuiis)  is  plentiful. 

The  most  extensive  herbaceous  growth  observed  in  any  part  of  this 
formation  covers  a  limited  area  upon  the  eastern  shore  of  Lake  Drum- 
mond,  where  the  ground  is  rather  high,  firm  under  foot,  and  devoid 
of  standing  water,  at  least  during  the  summer.  Here  the  rich,  black 
humus,  containing  only  6  per  cent  of  inorganic  matter,  is  at  least  3 
meters  (10  feet)  deep  and  bears  an  herbaceous  growth  such  as  is  often 
seen  in  alluvial  forests  farther  north.  Besides  a  vast  number  of  seed- 
lings of  Acer  ruhruniy  the  following  perennial  herbs  are  abundant: 
Saururus  cernuus^  Boehmeria  cylindrical  Polygonum  arifolium,  Sc^ 
telkirid  lateriflora^  Aster  diffiisus,  Lycopus  irubellits,  Eupatorium  pur- 
pureum,  Impatient  hiflora,  and  Woodwardia  areolaia. 

OPEN   OR  LIGHT   SWAMP. 

Juft  Iper  forest  (issociation. — This  formation,  usually  known  locally  as 
"Juniper  .swamp,"  is  most  characteristically  developed  in  the  periph- 
eral x)ortions  of  the  Great  Dismal  and  does  not  extend  beyond  the  limits 
of  the  main  swamp.  On  the  eastern  margin,  near  the  source  of  the 
Northwest  River,  is  a  typical  body  of  such  forest.  The  prevailing  tree 
is  the  white  cedar  ( Charuaecyparis  thyoides),  known  by  the  inhabitants 
of  the  region  as  "juniper"  (fig.  80).  On  account  of  the  commercial 
valu(3  of  its  wood,  great  numbers  of  the  trees  have  been  removed,  and 
those  which  remain  are  mostly  small.  In  places  they  still  form 
tracts  of  dense  forest,  but  more  often  the  trees  are  scattered  or  mixed 
with  other  species.  Indeed,  extensive  areas  formerly  covered  with 
juniix'r  forest  are  now  almost  entirely  destitute  of  trees,  and  are  occu- 
pied l)y  wood}^  undergrowth,  or  even  largely  by  herbaceous  plants. 
Such  lands  are  x)articularly  subject  to  fires,  which  effectually  prevent 
the  renewal  of  the  forest. 

The  "Juniper  swamp"  is  usually  not  so  wet  as  the  "Black  Gum 
swaiui^,"  yet  large  areas  of  it,  especially  along  the  Dismal  Swamp 
Canal,  are  under  3  to  6  decimeter  (1  or  2  feet)  of  standing  water  even 
in  midsummer.  Without  doubt  this  condition  of  things  is  partly  due 
to  artificial  causes.  According  to  Professor  Shaler,  Chamaecyparis  is 
most  at  home  in  parts  of  the  Great  Dismal  that  are  subject  to  partial 
desiccation  at  some  period  of  the  year. 

The  substratum  in  the  Juniper  swamp  consists  of  a  red-brown  peat 
composed  largely  of  the  stems,  leaves,  and  roots  of  the  Chamaecyparis, 
and  often  containing,  to  a  considerable  depth,  stumps  and  logs  in  a 
remarkably  w(^ll-l)reserved  condition.  This  peat  often  extends  to  a 
depth  of  3  meters  (10  feet)  and  usually  contains  small  traces  of  sand, 

:3;j5Ul>— No.  0—01 8 


42()  BOTANICAL    SIJKVKY    OF    DI8MAL   SWAMP  BBQIOV. 

Ojfaca)^  au<l  even  small  ihmI  iiiHi)les  (Acer  nibrum)  and  black  gums 
{Xl/ssa  bitl(fnf)  any  ofhoii  jHvseiit.  The  cotton  gum  {Nyssa  aquatica) 
iHabundHiit  in  some  ])ai'ts  of  the  O^m'u  swamp,  oh  a  Hmalltree  6  meters 
(20  feet)  or  so  high.  On  somewhat  liigher  and  drier  land,  onks  (Q. 
nigra,  Q,  mich(tu,rii),  luieeh  ( Fagns  amerwana)^  and  other  trees  invade 
what  was  originally  jnniper  forest. 

Ericaceae  {shrub)  (is.soriafion. — Very  abundant  and  important  in 
the  light  swamp,  espe<*ially  in  th<'  more  o|>en  places  where  moat  of 
the  trees  have  been  i*emove<l,  is  an  association  of  shrubs  in  which 
Krieaceae  largely'  pi*e<lominat(^  (PL  LXXII).  The  more  important 
species,  nam<Hl  approximately  in  the  order  of  their  abundance,  axe: 
Clefhra  (dnifolia,  Tien  rirginica,  Xolisma  {Androtneda)  faiiosiflara^ 
Leucotlioe  raceino.sfty  Pieri.s  {Andromeda)  nitida^  Hex  glabra^  4^fnXffa 
viscosa,  and  Mirriniutn  ('(tnjfnbosum.  Frequent,  but  not  nanally 
abundant,  are  l^iburnum  nudum y  lh\r  luciday  L  deddua^  Aronia 
(Pyrus)  (trbufift)lia,  and  Anielanrhier  boirijapiuvi.  Kdhnia  anguat^ 
folia  is  somewhat  ran'  and  IjeurotluH'  a.rillaris  appears  to  be  leas 
at  homo  heii^  than  in  the  black  gum  fori^t.  Rhwi  vemix  {venenata) 
and  BffSfi  Carolina,  whi<.*h  ai*e  abundant  in  the  lesser  swamps  of  the 
region,  an^  of  small  importancfe  within  th<r  iHirders  of  the  Great  Diamal 
prop(»r. 

Theses  shrubs  oftiMi  grow  so  densely  as  to  (exclude  almost  all  other 
v(»g(?tation,  usually  to  a  height  of  1  to  2i  nietei's  (4  to  8  feet),  but  with 
larger  individuals  hcn»  and  there  which  are  5  meters  (15  feet)  or  so 
high.  The  st(»ms  arc  usually  very  crcK)ked  and  the  brauches  numer- 
ous. Most,  of  tlM.«!  speci(»s  are  deciduous-leaved,  but  two  of  the  moat 
common,  Picrls  nifldtt  and  Z7<./;  f/Za/^n/,  have  thick,  shining,  evergreen 
hsivcs,  a  character  likewise  possessed  by  the  h»ss  common  Ilex  ludda 
and  I A  ucothol'  axllUirls.  Almost  all  of  these  siK^cies  have  showy  cln^ 
U^vs  of  white  flowtM-s.  Tliosc  of  Itea,  Lcucothot»,  Azalea,  and  Pierla 
appear  in  May,  whil<^  dethi-a  is  in  full  blossom  in  midsummer.  Tlie 
fU)wers  of  Aztiba  vlsroso^  Lrucolhor  axillaris,  and  CleihraalnifoUanB 
Vi'vy  fragrant.  This  woo<ly  undergrowth  is  especially  well  developed 
along  the  ditches  and  in  clearings.  It  is  an  tussociation  which  ia 
rapidly  increasing  in  the  interior  of  th<^  Dismal  Swamp,  where  it  ia 
said  to  have  been  once  almost,  unknown. 

()e<Mirring  primarily  as  a  constituent  of  tlu»  shrub  association  is  the 
exceedingly  al)undant.  Sntlla.r  hturifoluK  one  of  tlu^  most  conspicuoDS 
and  ehai'acteristi<*  plants  of  the  i'egi(ui.  This  vigonius  liana  forma 
great  masses  among  tiie  undergrowtli,  bearing  (U)wn  the  supporting 
])lant-  by  the  weight  of  its  heavy  wo(m1,  thick  leaves,  and  abundant 
fruit.  lt<  is  a  handsome  plant,  with  evergreen  leaves  of  the  laurel 
type.  A  striking  conti'ast  is  alVorded  by  th<' <'olors  of  the  leaves  of 
difTci'ent  age  light,  almost  iMs'i-green,  when  young,  dark  and  shining 
when  older.     The  young  ])lants  and  young  branches  sisceud  by  meaoa 


ASSOCIATES    OF    THE    JUNIPEE.  425 

jioii,  and  suggests  the  great  conifeious  forests  of  northwestern 
nerica  ratlicr  than  the  southern  coastal  swamps  in  which  it  is  at 
me. 

Juniper,  unlike  eypi-ess,  oi-diuarily  reproduces  quite  rapidly,  so  that 
>m  some  tracts  of  this  forest  in  the  Dismal  Swamp  three  cuttings 
the  iiieicliantable  timber  have  been  made  with  profit  within  twenty 
ars.  The  wood  is  said  to  increase  in  thickness  about  2^  centimeters 
inch)  per  year.     Despite  its  rapid  growth  and  tendency  to  spread. 


Fiu.  81.— Trunk  d(  "juniper"  (Chamaecj/parii  thyoida). 

■qitciil  liivN  pi-eveiit  a  mat4:rial  increase  of  the  area  occupied  by  this 

As  above  slated,  wliei-o  the  juniper  has  been  left  undisturbed  it 
!)ws  ill  iieaMypureaHSociation.  AVhero  muchof  it  has  been  removed 
the  woodiiian,  however,  otlier  trees  appear.  Notable  among  these 
the  lolilolly  pine  {Phiiis  tfiedti),  which  is  almost  always  associated 
th  Mie  jiiitipi-i',  usually  as  a  small  tree  of  about  the  same  size. 
i(!  swft't  hay  {MnijnoJia  riryinkiTui),  Ptrsm  pubescens,  holly  (Hex 
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02>or(i)y  Hiul  ov(jii  small  red  maples  {Acer  rubrum)  and  black  g^ms 
{Nt/asa  hiffora)  arv  often  i)n?S(^iit..  The  (lotion  gum  {Nyssa  tiquaiica) 
isabuiKlaiit  in  Homi^  parts  of  tlie  Open  swamp,  }i8  a  small  tree  6  meters 
(20  feet)  or  so  high.  On  somewhat  higher  ami  drier  land,  oaks  (Q. 
nigra,  Q,  viichu  uxii),  becH'li  ( Fay  us  (tmerwann),  and  other  trees  invade 
what  was  originally  juniper  fon^st. 

Ericaceae  {shrub)  associafion. — Very  abundant  and  importuit  in 
the  light  swamp,  esjieeially  in  the  more  open  places  where  most  of 
the  trees  have  been  removed,  is  an  association  of  shrubs  in  whioh 
Ericaceae  largely  pi-edominate  (PL  LXXII).  The  more  imiNirtant 
species,  name<l  approxinuitely  in  the  order  of  their  abnndanoe,  mre: 
Clethra  (dnifolia,  If  en  riryinica,  Xolisma  {Andromeda)  foKonjIora^ 
Lencoihoe  ntretuosa,  Pieri.s  {Andromeda)  nitidciy  Hex  glabra^  -^fafen 
viscosa,  and  Vacciuiuni  cor  y  mhos  am.  Frequent,  but  not  usually 
abundant,  are  Vihurninu  nuduiny  Ilex  lucida,  I.  deoidva^  A.'nmia 
(Pyrus)  (frJ)ufifolia,  and  Amelanchier  hotryajnum.  Kcdmia  anguM' 
folia  is  somewhat,  ran*  and  Leucotlwe  axiUaris  appears  to  be  less 
at  liome  here  than  in  the  black  gum  fon^t.  Rhua  vemix  {venenata) 
and  liosd  rnntUiKt^  which  are  abundant  in  the  lesser  swamps  of  the 
region,  an*  of  small  importance  within  the  iKiixiers  of  the  Great  Dismal 
proper. 

These  sluubs  ofUMi  grow  so  densely  as  to  exclude  almost  all  other 
vegetation,  usually  to  a  height  of  1  to  l>^  meters  (-4  to  8  feet),  but  with 
larger  individuals  here  and  there  whi<?h  ai*e  5  meters  (16  feet)  op  so 
high.  The  stems  are  usually  very  crooked  and  the  bi-auches  numer- 
ous. Most-  of  the  spe<*ies  are  deciduous-leaved,  but  two  of  the  most 
common,  Pieris  tiitidn  and  Tle.v  (jhthra,  hav(»  thick,  shiuingy  eveigroen 
hs-ivt»s,  a  chai'acter  lik<»wis(»  possessed  by  the  h^ss  common  Ilex  Zuetcla 
and  Leucothoe  oxillnris.  Alnu)st  all  of  these  species  have  showy  clus- 
t;(M-s  of  white  flowei's.  Thos(»  of  Itea,  Leucothoe,  Aziilea,  and  Pieiris 
appear  in  May,  whih?  Clethra  is  in  full  blossom  in  midsummer.  ^Rie 
flowers  of  An f If  ft  ri.st-o.so,  Leticofliof" oxillarisy  and  CleihraalnifailiaaaB 
very  fragrant.  This  woody  und<'rgrowth  is  esiXH'ially  well  developed 
along  tlu»  ditches  and  in  eh^arings.  It  is  an  iisHOciation  whioh  is 
rapi<lly  increasing  in  th<^  intcM-ior  of  th(^  Dismal  Swamp,  whero  it  is 
said  to  have  Iwen  once  almost  unknown. 

Oeeiirring  primarily  as  a  constitut'Ut  of  the  shrub  dissociation  is  the 
exceedingly  abundant  ASniihix  hmri/olitt,  one  of  tin*  most  conspieoous 
and  ehara<*t<»ristic  phint.s  of  the  region.  This  vigorous  liana  forms 
great  masses  among  tlu*  undergrowth,  bearing  down  the  supporting 
plant  ])y  the  w(Mght  of  its  heavy  wo(kI,  thick  leaves,  and  abundant 
fruit.  Il  is  a  handsome  i)hint,  with  <*vergreiMi  leaves  of  the  hiurel 
tyi)e.  A  striking  (*ont?'ast  is  alVorded  by  the  eoloi-s  of  the  leaves  of 
<lilTerent  age-  light,  almost  |Hs-i-g?'(»(»n,  whtMi  yonng,  dark  and  shining 
when  old«'r.     'I'lie  young  plants  and  young  liranches  ascend  by  means 
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of  tendrils,  while  the  older  steins  twine  alwiit  supporting  objects.  In 
couKouance  with  the  sl.roiigly  xerophilous  Htructure  and  aspect  of  this 
plant  is  its  ina,rked  preference  for  the  open,  sunny  parts  of  the  swamps. 
it  also  occurs  at  the  edges  of  the  Black  Guiti  swamp,  and  of  ten  ascends 
small  trees. 

Loss  abundant,  but  quite  conspicuous  when  its  scarlet  fruits  are 
ripe,  is  a  species  of  jip-eonbrier  with  deciduous  leaves,  Smilax  wal- 
ieri,  which,  however,  shows  a  greater  liking  for  shade  than  does 
8.  laurifolia. 

Arundinariu  macronperma  (Canebrake)  association. — No  less  im- 


portjint  ill  (lie  oiH'ii  parts  of  the  swamp  than  the  association  just 
described  is  the  "canebrake,"  which  covers  extensive  areas,  often  in 
nearly  pure  association,  where  the  shrubby  growth  lias  not  secured  the 
up](cr  hand.  The  cane  {AriiuiJinarUt  nutrro-'q>erma),a.y/w><\y,  bamboo- 
like  grikSB,  locally  known  as  "reeds,"  grows  usually  to  a  height  of 
2  meters  (over  G  feet),  although,  especially  along  the  ditches  and  at 
tlie  e<lges  of  woods,  it  is  not  rarely  4^  metere  (15  feet)  high  (flg. 
82).     Along  the  water  courses  the  aspect  of  the  plant  is  peculiarly 
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uttractiv(s  with  its  steams  and  loavos  Iwrndin^  in  gi'acefiil  curves,  espe- 
cially after  a  lieavy  rain.  In  the  wetter  pails  of  the  swamp  the  cane 
forms  small  hummocks,  with  its  culms  often  standing  so  closely 
together  that  it  is  diHuHilt  to  insert  a  finger  between  them.  In  such 
(^as(»s  the  (l(>ad  leaves,  as  they  fall,  accumulate  among  the  stems,  often 
to  a  height  of  *{  decinn^tei's  (1  foot)  or  more;  and,  «ts  the  strong  woociy 
root  stocks  form  a  dense  sod,  one  can  readily  believe  that  this  plant, 
next  to  tlu^  tn»es  and  larger  shrubs,  is  the  most  effective  contributor 
to  the  sum  total  of  d(»ad  organic  matter  which  year  by  year  accumu- 
lates upon  the  surface  of  the  swamp.  Arundinaria  spreads  rapidly 
by  nutans  of  its  cr(»eping,  much-branched  underground  stems,  so  that 
in  land  recently  reelaimcKl  from  the  swamps  and  not  thoroughly 
drained  it  is  sometimc^s  a  s(U'ious  pest. 

W<)<)(Jir(tr(1ift-Sph(i(jnnm  {Fern  (mil  Peat  Moss)  a^soctaiiwi. — The 
more  open  parts  of  the  wooded  swamp  are  not  always  occupied  by 
Arundinaria  or  other  woody  undcH'growth.  Occasionally  a  large  fern, 
Wooihrnrdin  rinjinwa^  predominates,  growing  usually  upon  low  ham- 
mocks surroundcMl  by  standing  watcu*.  The  fronds  often  measure 
more  than  \2  d(K'im(»t<M-s  (4  feet)  from  the  base  of  the  stipe.'  Other 
specic^s  often  associated  with  the  fern  are  Eriophorum  virginieuin^ 
Decodon  reriirilhifus,  a  sutTrutoscent  lythraceous  plant  with  curving, 
whip-like  sti^ms  that  strik(».  root  and  develop  aerenchyma  where  they 
touch  th(i  ground  or  wat<»r,  and  a  handsome  orchid,  I/imodoru/ni  iube- 
rosuni,  which  her(>  grows  to  remarkably  large  size. 

Among  th<'  stipes  of  th(^  Woodwardia,  and  esijecially  in  the  shallow 
wat(M"  on  th(^  maigins  of  the  hummocks,  a  species  of  peat  moss  {SpJiag- 
n\UH  ('jjinhl/oJiNni  (jkuirfsrcns  and  its  form  squarrulosa)  is  abundant. 
This  ])lant  usually  has  its  basal  portion  submerged,  but  with  a  con- 
sid(Mal)Ie  length  of  tlu^  stcMii  rising  above  the  surface  of  the  water. 
The  longest  stems  obs(»rve<l  w(^re  about  4^  decimeters  (H  feet), 
although  15  c(»ntimeters  ((>  indues),  or  even  less,  is  a  more  common 
length.  ]V?at  mosses  can  not  be  n^ganled  as  very  important  humus- 
builders  in  this  »vgi()ii,  although  their  value  in  this  regard  has  1>ecn 
sonn»what  undcsn^stimatcKl.  Nowh(»re  are  to  Ik*  seen  areas  of  any 
considerable  size  covennl  with  a  continuous  growth  of  Sphagnum. 
Except  in  som<»  of  tln^  <litches  of  th(»  swanip,^  these  mosses  are  always 
S(^c<m<lary  members  of  associaticms.  Of  course  nothing  analogous  to 
the  "  climbing  lM)gs  "  and  no  supplanting  of  llu*  tii*e  growth  by  Sphag- 
num  has  Ix^en  obscrvecl  in  the  region  of  the  Dismal  Swamp.  On  the 
contrary,  these  mosses  can  nuike  little  headway  until  the  forest  has 
IxHMi  r(»moved  or  thinniMJ  by  artificial  means.     Tliev  do  not  thri^'B  in 


'  For  an  intercHtiutr  obRervation  that  would  indicate  ponitiyo  heliotropism  in  the 
fronds  mye  \V.  Palmer  in  Proc  Biol.  Soc.  Washington,  vol  i:{,  p.  08  (ItMN)). 
"See  under  ** Aquatic  Vegetation,"  p.  445. 
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the  shade   of  the  l^lack  Gum  forest,  nor  are  they  common  where 
Arundinaria  is  most  abundant.^ 

In  the  swampy  woods  that  border  streams  a  few  kilometei-s  west  of 
tlie  main  body  of  the  Great  Dismal  Swamp  a  number  of  species  enter 
into  the  lilack  Gum  forest  association  that  were  not  observed  farther^ 
east.  The  tree  growth  remains  the  same;  but,  among  shrubs,  the 
fi-inge  tree  {Chimianthus  virginica),  cornel  {Comus  caiididissima), 
elder  {Sambucvs  canadensis),  and  Viburnum  dentatum  are  common. 
Lilium  superbiwi  on  hummocks  and  old  stumps  grows  to  a  height  of 
nearly  2  meters  (6  feet).  Less  frequent  is  Habenaria  crisfata  with 
small  flowers  of  a  brilliant  orange  color. 

Along  brooks,  especially  when  flowing  through  cleared  land,  occur 
small  specimens  of  a  number  of  trees  that  are  comparatively  rare  or 
altogetlier  wanting  in  the  large  wooded  swamps.  Noteworthy  are  the 
buttonwood  {Plakinns  oceideiitalis),  black  cherry  (Prunus  serotina)^ 
and  CafaljHi  bignonioides,  associated  with  small  examples. of  cypress 
(Taxodium),  red  maple  {Acer  rubrum),  and  other  species  common  in 
the  palustrine  forest. 

ADAPTATIONS    TO    ENVIRONMENT    IN    THE    HYGROPHILE   FOREST — LIFE 

FORMS. 

An  analysis  of  the  physical  environment  that  prevails  in  this  type 
of  forest  leads  to  the  segregation  of  certain  factors  which  are  known 
to  be  of  primary  importance  in  their  Influence  upon  plant  life: 

1.  High  temperatures  during  at  least  six  months  of  the  year,  a  com- 
paratively mild  winter,  and,  consequently,  a  long  growing  season. 

2.  Strong  light  during  a  great  part  of  the  growing  season,  the  annual 
pc^reentage  and  number  of  hours  of  sunshine  being  relatively  high. 

;}.  Abundant  atmospheric  humidity  and  a  heavy  rainfall,  fairly 
equa])ly  distributed  throughout  the  year. 

4.  Absence  of  exposure,  for  the  most  part,  to  strong  winds. 

5.  Soil  very  wet,  usually  saturated,  often  covered  with  3  decimetei'S 
(1  foot)  or  more  of  standing  water;  cold;  poor  in  oxygen;  more  or 
less  a(*id;  exceedingly  rich  in  partially  decomposed  organic  matter. 

To  the  soil  conditions  all  the  vegetation,  save  the  epiphytic  and  para- 


'  Lesqnerenx,  in  a  paper  entitled  "  Torfbildung  im  grossen  Dismal  Swamp,"  pub- 
lished in  Zeitschr.  der  deutschen  geolog.  Gesellsch.,  vol.  4,  pp.  095  to  697  (1852), 
ascribes  a  much  greater  importance  to  Sphagnum  in  the  Dismal  Swamp  than  it 
really  possesses.  He  writes  of  the  vegetation  as  "  consisting,  as  in  Switzerland, 
chiefly  of  Sphagnum,  of  which,  besides  European  species,  there  occur  several 
which  are  peculiar  to  this  continent."  This  author  is  surely  in  error  when  he 
interprets  the  swamp, with  its  central  lake,  as  an  example  of  "that  lacustrine 
peat  formation  which  occurs  in  the  great  bogs  of  Scandinavia  and  Denmark." 
There,  he  states,  '*  whenever  the  covering  which  overlies  the  underground  lake 
becomes  too  heavy  it  sinks  easily  and  gradually,  first  in  the  middle  and  then 
toward  the  periphery."  We  have  no  evidence  that  Lake  Drummond  was  produced 
iu  any  such  way. 
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sitie  forms,  is  directly  subject.  Likewise  the  high  temperfttures  which 
prevail  for  many  months  in  the  I'egion  must  affect  all  plants,  but,  of 
course,  those  that  grow  in  the  shade  much  less  than  those  exposed  to  the 
direct  sunlight.  On  the  other  hand,  exposure  to  strong  light  is  expe- 
rienced in  the  deep  forest  only  by  the  large  trees,  but  in  the  more  open 
I>arts  also  by  smaller  phmts. '  This  exposure  to  strong  light  and  mnch 
heat  is  partially  responsible  for  certain  characteristics  of  the  leaves 
of  woody  plants  in  the  Dismal  Swamp,  which  can  be  interpreted  as 
affording  protection  against  excessive  ti'anspiration  (possibly  also 
against  the  injurious  effect  upon  the  chlorophyll  of  too  intense  light). 
Peculiarities  of  swamp  soil  which  are  well  known  to  cause  a  lowering 
of  the  absorl)ing  action  of  roots,  and  hence  to  reduce  the  plant's  water 
supply,  are  probably  still  more  important  causes  of  such  modifications, 
which  are  thus  serviceable  in  compensating  the  restricted  absorption 
of  water  by  diminishing  the  (quantity  that  is  transpired  by  the  leaf 
surfaces.  These  qualities  of  the  soil  are  coldness,  poverty  in  oxygen, 
and  acidity,  and  to  them  we  must  ascril)e  the  seeming  anomaly  that 
plants  growing  in  shade  in  wet  forests  may  possess  certain  peculiari- 
ties of  structure  which  are  generally  known  as  xerophytic,  and  are 
likewise  developed,  albeit  to  a  much  higher  degree,  in  plants  of  the 
most  arid  and  sun-l)aked  deserts.^  In  other  words,  as  has  been  well 
expressed  by  Schimper,^  a  physically  very  wet  soil  is  not  necessarily 
physiologically  wet,  for  the  amount  of  water  which  the  roots  can  take 
up  is  by  no  means  always  propoi'tionate  to  the  amount  present  in  the 
substratum. 

ADAPTATIONS  TO  REDUCE  TRANSPIRATION. 

An  examination  of  t.li(^  leaves  of  the  woody  plants  which  occur  in 
the  Dismal  Swamp  shows  that  almost  every  species  is  in  some  way 
equipi)od  to  reduce  the  amount  of  transpiration.  Adaptations  of  the 
following  kinds  may  be  mentioned: 

1.  Position  (Uid  (jeneral  striirf  are  of  the  leaf, — In  only  one  species, 
the  parasitic  Phorademlron  jinresreua^  wer(»  the  leaves  found  to  be  iso- 
lateral  in  structure  and  orthotropic  (appi^oximatesly  veHical,  or,  in 
other  words,  parallel  to  the  <lirecl.ion  of  the  light  rays)  in  position. 
It  goes  witliout  saying  that>  we  have  here  an  exc^dlent  protection 
against  excessive*  loss  of  water.'    All  other  spi^cies  examined  (exoept- 

'  To  tho  iiiteiiRity  in  tliis  region  of  the  light  and  heat  rays  of  the  san,  anyone 
who  has  been  on  Lake  Drnininond  in  a  l>oat  at  noon  on  a  midanminer  dajcan 
testify.    Only  on  the  sand  dunes  does  one's  skin  burn  more  (jaickly  and  fiarasly. 

^The  existence  in  the  Hygrophile  forest  of  conditions  of  environmont  which 
induce  xerophytic  characters  in  ve^tation,  may  account  for  the  presence  there  of 
Phms  tuvda,  which  is  most  abundant  in  the  drier  parts  of  the  nonhygrophile  for- 
est, and  flourishes  even  amid  the  sand  dunes.  The  converse  fact  that  tliebeUI 
cypress  (Taxodium)  can  l)e  grown  successfully  when  transplanted  toa  weU-dnlned 
upland  soil  is  i>erliaiM9  to  be  explained  in  the  same  way. 

^  Pllunzengeographie,  p.  4. 

**  Moreover,  the  leaf  of  Phoradendron  is  very  thick,  indeed  succulent,  end  the  oatt 
cle  is  (luite  massive. 
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ing  Smilax  walteri),  have  leaves  that  are  strongly  bifacial  (dorsiven- 
tral)  as  to  structure,  and  plagiotropic  in  position,  i.  e.,  approximately 
horizontal,  and  thus  receiving  the  incident  rays  as  nearly  as  may  be 
at  a  right  angle.  As  has  already  been  mentioned,  in  discussing  adap- 
tations to  environment  in  the  Sand  Strand,  leaves  thus  constituted 
and  placed,  unless  shaded  hy  other  plants  or  objects  from  the  direct 
rays  of  the  sun,  may  have  their  structure  modified  in  various  ways  so 
as  to  reduce  the  amount  of  water  transpired,  while  some  of  the  modifi- 
cations may  serve  likewise  to  shield  the  sensitive  chloroplasts  from 
the  injury  and  even  decomposition  caused  by  excess  of  light.  Con- 
sequently we  find  the  following  arrangements. 

2.  Position  of  the  stomata. — In  all  the  species  examined  (excepting 
Phoradendron  and  Smilax  walteri^  the  latter  to  a  certain  extent  shade- 
loving)  the  stomata  occur  exclusively  on  the  lower  (dorsal)  leaf  sur- 
face, and  are  thus  protected  by  the  whole  thickness  of  its  tissues  from 
the  direct  light  and  heat  rays.  The  stomata  of  Smilax  laurifolia  are 
further  protected  by  being  deeply  sunken,  the  entire  thickness  of  the 
massive  cuticle  lying  above  the  guard  cells,  while  exchange  of  gases 
with  the  outer  air  is  permitted  only  by  a  narrow  canal  through  the 
cuticle. 

3.  EpidermM  outgrowths. — The  lower  surface  of  the  leaf  is  pro- 
tected in  some  species  by  outgrowths  of  the  epidermis. 

(a)  Hairs,  which  soon  lose  their  living  contents  and  become  filled 
with  air.  These  are  in  some  cases  sufficiently  numerous  to  form  a 
close,  downy  covering  on  the  under  surface  of  the  leaves,  especially 
when  young. ^  They  occur  in  the  following  species:  Persea pubescenSy 
Acer  ruhrum  var..  Magnolia  virginiana,  Nyssa  uniflora.  This  hairy 
covering,  by  forming  spaces  between  the  hairs  and  the  leaf  surface 
which  are  not  readily  accessible  to  atmospheric  currents,  undoubtedly 
assists  in  reducing  the  quantity  of  vapor  of  water  transpired  from  the 
leaf.  It  may  also  help  to  keep  the  leaf  surface  free  from  rain  water, 
which  would  otherwise  cover  the  mouths  of  the  stomata  at  times  and 
hinder  the  entrance  and  exit  of  gases.  A  number  of  species  with  per- 
sistent, leathery  leaves,  i.  e..  Ilex  glabra^  I.  lucida,  Leucothoe  axU- 
laris,  have  scattered,  prickle-like  hairs,  which  are  confined  to  the 
impressed  larger  veins  on  the  ventral  surface  of  the  mature  leaf. 

(b)  A  coating  of  wax,  giving  the  leaf  surface  a  glaucous  appear- 
ance. This  occurs  in  Acer  rubrum,^  Magnolia  virginiana,  Persea 
pubescens^  Rosa  Carolina^  Kalmia  angusfifolia.  In  Berchemia  scan- 
dens  the  cuticle  of  both  surfaces  of  the  strongly  ombrophobic  (water 
shedding)  leaf  is  granular-roughened,  probably  with  a  slight  deposit 

'  In  very  young  leaves  the  upper  surface  also  is  protected. 

^  The  red  maple  when  growing  in  sunny  situations,  as  on  the  margin  of  Lake 
Drummond,  has  a  thickish  leaf,  with  dark  green,  shining  npper  snrface,  and  a 
very  glaucous,  usually  more  or  less  pubescent,  dorsal  surface.  In  deep  shade  the 
leaf  is  thin,  and  merely  pale  or  only  slightly  glaucous,  usually  not  pubescent 
heneath  when  mature. 
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of  wax.  Waxy  incnistations  prev(uit  such  transpiration  from  the 
j^oneral  surfacjo  of  the  leaf  as  normally  takes  place  in  addition  to  that 
from  tlie  stomatal  pores,  and  which,  while  relatively  slight,  amounts 
in  the  total  to  a  considerable  quantity.  Moreover  wax,  even  more 
eflFectiially  than  a  covering  of  hairs,  prevents  rain  water  from  stand- 
ing uix)n  the  loaf  surface.  A  glaucous  h^af,  in  other  woi*ds,  ''sho<l» 
water. " ' 

4.  Sfrony  serondary  thiclcenhuj  of  fJw  cidicle  and  outer  walls  of  the 
epvhrmis  cHls. — Th<»  leaves  of  almost  all  the  woo<ly  pbints  of  this  for- 
mation which  were  examined  exhibit  such  thickening,  especially  upon 
the  more  exposed  upper  (ventral)  surfatn^  This  is  particularly  evi- 
dent in  the  rather  numerous  species  with  thick,  coriaceous,  persistent 
h»avcs,  e.  g..  Pier  is  71  if  id  a.,  Leiirothoe  axilla  ris.  Ilex  opaea^  I.  lucida^ 
J.  (jlahnt^  (ielsemnim  semperriren.s,  Magnolia  virgin iana,  SniUax 
htnri folia.  The  possibles  advantages  of  the  polished,  shining  upper 
surface  of  thi^sc  leaves  wen*  discussed  in  rebition  to  (certain  si)eeies  of 
the  Sand  Strand.  Wiesncr  has  advancHHl  the  theory  that  they  serve 
to  refle(*t  some  of  the  incident  light. 

In  a  number  of  species  the  <niticlc  is  roughened;  wrinkled  xnSmilax 
laurifolia,  Leucothof''  axilhtris,  ricri.s  nifida,  Xolisma  foUosifUyrayfLXiA 
Chionanniu^i  rirginica;  granular  in  Bervhi'mia  scandens.  In  the  first 
thre(^  of  the  species  with  wrinkled  cutich*  the  ridges  are  stronger  on 
the  lower  (dorsal)  surface;  in  the  last  two,  on  the  upi)er  (ventiTil)  sur- 
face. iVs  th(»  leaves  of  all  these  specries  are  plagiotropic  with  ventral 
surface  u[)ward,  this  diirereiice  schmus  unaccountable.  It  has  already 
been  mentione<l  that  such  unevenm^sses  on  the  surfiice  of  the  cuticle 
are  beli(*ved  to  refract  part  of  the  light,  and  hcuice  to  diminish  the 
intensity  of  its  acti(m  upon  the  tissue's  below. 

5.  Mucilage  in  the  rrlls  of  the  epidermis. — This  occuw  in  Berchemia 
srandf  ns,  and  may  aid  in  [)roveutiiig  th(»  too  rapid  escape  of  water 
from  the  l(»af.^ 

G.  Ilgpoderm. — A  continuous  hypoderm,  of  one  layer  of  cells,  lies 
IxMK^ath  the  ventral  ci)idermis  in  the  leaves  of  Pier  is  nifida.    Its  func- 


'  Eijually  effective  in  preventing  the  accumulation  of  water  on  the  snrface  of 
the  leaf  is  a  dense  covering  of  ])apillae,  such  as  o<;curs  on  the  upper  surface  of  the 
floating  leaves  of  some  a  luatics  and  is  not  rareh*  present  in  ombrophobia  shade- 
loving  plants,  (^specially  in  the  tropics.  Omhrophobic  l<?ave8  are  injured  by  long- 
continued  ox])osure  to  rains  or  immersion  in  water,  while  this  is  not  the  case  with 
foliage  that  is  ombrophilous.  Ombrophobic  heaves  are  almost  always  possessed  by 
xeroi)hilons  plants,  while  of  plants  that  are  h ygrophilous  some  have  ombrophilous, 
others  ombrophobic  foliage.  '*  Largely  speaking  one  can  regard  the  *  nnwetable- 
ness '  of  tlio  leaf  as  a  sign  that  it  is  ombropholiic:  *  wetableness '  as  an  indication 
that  it  is  ombrophilous."  Wiesner,  Sitzungsber.  der  K.  Acad,  zu  Wien,  ICaih.- 
Naturw.  Classe,  vol.  102,  Abth.  1,  pp.  503  to5'21  (18U:3);  and  vol.  103,  Al)th.  1,  pp. 
icy  to  lyi  (1H!)4). 

'  Volkens,  Flora  der  iigypt.  arab.  Wiiste,  pp.  43-45,  discus-es  this  question  at 
some  length,  and  suggests  the  above-mentioneil  as  the  probable  advantage  of 
mucilage  in  the  epidermis  cells. 
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tion  is  in  all  probability  the  protection  of  the  chlorophyll  tissue  proper 
against  the  effect  of  too  much  heat  and  light  by  removing  it  thus  much 
farther  from  the  surface  of  the  leaf. 

7.  Palisade. — The  value  of  palisade  tissue  in  reducing  transpira- 
tion was  discussed  under  "Adaptations  to  Environment  in  the  Strand 
Vegetation."^  It  is  rather  strongly  developed  in  the  following  plants 
of  th(^  Dismal  Swamp:  Smilax  laurifolia  (2  layers),  Magnolia  virgin- 
iana  (2  layers),  Persea  pubescens  (2  layers),  Liiquidambar  styraciflua 
(2  layers),  Ilex  glabra  (4  layers).  Ilex  lucida  (3  layers),  Acer  rubrum 
var.  (only  one  layer,  but  the  cells  are  so  high  as  to  form  more  than 
one-half  the  thickness  of  the  mesophyll),  Leucoihoe  axillaris  (2  layers), 
Leiicoilioe  racemosa  (2  layers),  Kahnia  angustifolia  (2  layers),  Oel- 
semiurn  sevfipervireiis  (3  layers,  but  only  the  uppermost  very  com- 
pact). 

AERATING    ADAPTATIONS. 

Passing  now  to  other  epharmonic  characters  of  the  vegetation  in  the 
nygrox)hile  forest  formation,  we  encounter  some  very  interesting  mod- 
ifications of  structure  in  certain  of  the  swamp  trees  which  are  believed 
to  have  as  their  function  the  furnishing  of  air  to  the  roots,  which  lie 
in  a  substratum  unusually  poor  in  oxygen.  The  roots  of  certain  trees 
which  grow  in  the  water  or  in  saturated  soil  in  various  parts  of  the 
world  ^  develop  pneumatophores — projections  which  rise  vertically 
above  the  surface.  These  processes,  strikingly  different  from  most 
roots  in  their  negative  geotropism,  are  believed  to  perform  the  func- 
tion of  supplying  air  to  the  roots,  swamp  soils  being  notoriously  defi- 
cient in  oxygen,  and  with  their  light,  spongy  cortex  they  seem  well 
adapted  to  the  purpose. 

In  North  America  the  *' knees"  of  the  bald  cypress  {TaxodiuTn  dis- 
ficlium)  are  a  well-known  example  of  this  habit  (PI.  LXXIII).  They 
are  most  conspicuously  developed  when  the  tree  is  growing  in  a  water- 
covered  soil.  In  the  great  morasses  of  the  Lower  Mississippi  and  its 
tributaries  these  conical  outgrowths  often  rise  to  a  height  of  2  meters 
(about  ()  feet)  from  the  roots  on  which  they  originate.  In  Virginia, 
however,  they  are  never  so  tall.  Shaler^  believes  that  the  largest 
cypress  knees  in  the  Dismal  Swamp  do  not  exceed  9  decimeters  (3  feet) 
in  height,  measured  from  their  base  on  the  root  proper.  My  own 
observations  indicated  that  the  knees  rise  usually  about  3  decimeters 
(1  foot),   but  sometimes  6  or  8  decimeters  (2  to  2^  feet)  above  the 

'  See  p.  390. 

-  Compare  Goebel,  Ueber  einige  Eigentiimlichkeiten  der  siidasiatischen  Strand- 
vegetation;  Pflanzenbiolog.  Schilderungen,  Theil  1.  The  occurrence  on  the  roots 
of  pneumatophores  is  there  noted  in  certain  palms,  in  the  sugar  cane,  in  a  species 
of  Jussiaea,  and  especially  in  two  trees  of  the  mangrove  formation,  Sonneratia 
(tcidd,  and  an  Avicennia  (pp.  139  to  144).  In  his  paper  on  **Wasserpflanzen," 
Biolog.  Schild.  Theil  2,  pp.  256  to  259,  Goebel  notes  the  presence  of  pneumatophores 
in  the  cane  of  some  semiaquatic  plants. 

Ann.  Rep.  U.  S.  Geol.  Surv.,  vol.  10,  p.  323. 
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su rf are  of  so i  1  or  wnii}. r.  A ii  i n t<u*esti n^  pi^culiarity  of  the  knees  in  this 
iH^^ion  is  that  they  appear  as  if  still  living  lon|i:  after  the  destruction 
of  the  tree  which  pnKlueed  tliem,  another  evidence  of  the  preservative 
effect  of  the  swamp  watei\ 

Arcliin^  of  the  hirger  roots  wliieh  lie  on  or  near  the  surface  of  the 
soil  is  a  ])eeuliarity  of  lx)th  Taxodiuin  and  Nyssa  hiflara  (Pis.  LXIX, 
LXXIII).  In  case  of  tlie  former  it  is  the  initial  step  to  knee  forming,  as 
these  pi'ojeetioiis  seem  always  to  form  the  summits  of  root  arohes. 
One  cypress  root  whieh  was  examined  had  1  meter  (nearly  4  feet)  of 
its  length  raised  above  the  surface  of  the  ground,  to  a  nuuumom 
height  of  25  centimeters  (8  inches).  The  arches  are  nsoally,  however, 
shorter  and  rather  higher.  In  Nyssa  hiflara  such  a  striking  develop- 
ment of  arched  roots  as  that  figured  ]>y  Shaler'  was  not  observed. 
In  both  species  th<^  roots  al)ove  ground  are  more  or  less  compressed 
laterally.  It  is  possi])le  that  the  elevation  of  such  arched  portions  of 
the  root  above  tlu^  surface*  of  the  substratum  is,  like  the  development 
of  pneumatophores,  useful  to  the  plant  b}'  aerating  the  undeTgroond 
parts  of  th(»  root  system,  but  exact.  knowle<lge  on  this  point  is 
wanting. 

Distension  or  tumidity  of  the  bas^il  part  of  the  trunk,  already  men- 
tioned, is  a  peculiarity  common  t-o  most  of  the  larger  swamp  trees, 
although  more  conspicuous  in  Taxodium  and  the  two  species  of 
Nyssa  (hiflora  and  aquaUra)  than  in  other  species.  Shaler,  who 
discusses  this  question  at  some  length  in  the  pai)er  just  quoted,  is 
inclined  to  n^gard  \Aw  swollciu  base  as  physiologically  homologous 
with  the  pneumatophores  and  ar(*hed  roots,  i.  e.,as  an  aerating  strao- 
ture.  It  s(»ems  more  likely,  however,  that  the  principal  objeot  is  to 
secure  to  the  tre(^  a  firm  foundation  in  the  watery,  often  unstable  soiL 
The  fact  that  most  large  forest  trees,  although  growing  in  soils  not 
deficient  in  oxygen,  are  more  or  less  (^ilarged  at  bjise,  argues  for  the 
explanation  of  this  phenomenon  on  mechanical  principles. 

"Juniper"  (Clunnaeri/parisnujoidts),  is,  fnmi  an  ecological  point  of 
view,  (chiefly  remarkable  in  that,  while  always  a  hygrophile  speoieB, 
often  growing  in  standing  water,  it  exliibits  none  of  the  just  described 
structures  for  facilitating  respiration  in  th(^  subterranean  parts.  It 
possesses  neither  knees  nor  projecting,  ait^he^l  i-ootw,  aind  the  tmnk 
is  eitht^r  not  swollen  at  ])as(s  <>i'  not  as  mu<*h  so  as  in  most  ordinaiy 
forest  trees. 

OTHER  KC()LO(UCAL  CHAUAiTRKS. 

Tlie  [)repon(hM-ance  of  wo(Mly  over  herbiice<ms  vegcUition,  chanuster- 
istic  of  most  parts  of  tlu^  Non-Hygrophile  fon»st,  is  even  more  strongly 
accentuated  in  the  woode<l  swamps.  In  the  most  typical  areaSi  e.  g., 
the  r>lack  (tuiu  swamp  near  Lake  Drummond,  almost  all  the  embrjo- 
phyti<*  plants  have  their  st-ems  more  or  less  lignifled.     Even  tfaeohar- 

'  Log.  cit,  p.  324.  iig.  33. 
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acteristic  grass  of  the  swauip,  Arundinaria  macrospermay  is  a  woody 
plant.  lu  the  more  open  parts  of  the  swamp  herbaceous  forms  pre- 
dominate: in  the  aquatic  vegetation,  in  areas  occupied  by  the  Wood- 
ward ia-Sphagnum  Association,  in  the  extensive  deforested  tracts  on 
the  periphery  of  the  Dismal,  which  are  chiefly  occupied  by  the  Scir- 
l)us-Erianthus  Association,  and  in  the  very  limited  areas  of  Low 
Marsh  bordering  Lake  Drummond. 

Among  lierbaceous  phanerogams  in  the  depths  of  this  Hygrophile 
forest  annuals  are  almost,  if  not  entirely,  wanting.  Few,  if  any,  of 
the  species  complete  their  development  in  one  growing  season.  Of 
life  forms,  the  caespitose  form  is  absent,  and  likewise  the  rosette 
form,  so  common  in  the  pine  barrens.  The  following  are  common 
modes  of  growth  in  the  wooded  swamps:^ 

1 .  Stems  creeping  above  ground  and  rooting  at  the  nodes :  In  Juncus 
Terpens^  Hydrocotyh  umbeUata,  MitcheUa  repens,  and  the  most  abun- 
dant herbaceous  grasses,  Panicum  gibbuiUy  Panicidaria  brachyphylla, 
P.  pallida, 

2.  Subterranean  rootstocks;  Saururus,  Rhexia,  Lycopus,  many 
grasses,  sedges,  ferns,  etc.  In  fact,  this  modification  of  the  lower 
portion  of  the  stem  occurs  in  a  large  majority  of  the  herbaceous 
species. 

3.  Stolons:  Lycopus  rubellus,  Rhexia  marianay  R.  virginica^  Sen- 
fella  Ha  lateriflora^  Triadenum  inrgiriicum,  etc.  Here  are  to  be  classed 
the  leafy  offsets  or  extravaginal  innovations  of  many  of  the  grasses  and 
sedges. 

Comparatively  rare  are — 

4.  Bulbs:  present  in  Lilium  superbum;  and  corms,  in  two  orchids, 
Tipularia  unifolia  and  lAmodorum  tuberosum. 

5.  Tubers:  On  the  rootstocks  of  Apios  apios  {tuherosa)  and  of 
species  of  Smilax. 

The  epiphytic  form,  which  is  only  sparingly  represented  here,  has 
already  been  sufficiently  discussed.  The  only  purely  parasitic  herba- 
ceous embryophyte  observed  was  Cuscuta  gronovii.  No  purely  sapro- 
phytic flowering  plant  was  detected  in  the  woody  swamps,  although 
this  life  form  is  probably  represented. 

An  impressive  feature  of  the  Great  Dismal  Swamp,  especially  of  the 
typical  Black  Gum  forest,  is  its  ecological  affinity  to  the  tropical 
"rain  forests"  (Regenwalder),  an  affinity  which  appears  in  a  much 
si  lighter  degree  in  the  systematic  relationship  of  the  species.  A  num- 
ber of  factors  which  contribute  to  this  resemblance  can  at  once  be 
distinguished. 

1.  The  general  character  of  the  trees,  with  their  arched  roots, 
swollen  bases,  and  straight  stems  almost  devoid  of  branches  to  a 
irroat  heiirht. 


'  Some  of  the  species  here  enumerated  l^long  properly  to  marsh  aaaociations,  and 
will  be  mentioned  in  that  connection. 
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2.  The  scarcity  of  tcrrostrial  hcrbai'oous  vogetation. 

3.  The  abiiiulanco  of  large,  high-climbiug  lianas  which  open  their 
blossoms  in  i\w  tree  tops. 

4.  The  almost  omuipn^sence  of  a  wocwly,  bamboo-like  grass. 

5.  The  occurrence  of  vascular  epiphytes. 

G.  Tlie  presence  of  a  woody,  loranthaceous  parasite  on  the  trees. 

7.  The  abundance  of  thick,  evergreen,  laurel-shaped  leaves,  with 
shining  upper  surface. 

Of  coui^se  the  tropical  influen<*c  is,  after  all,  weak,  and  one  can 
readily  call  to  niin<l  many  characteristics  of  the  Bain  Woods  that  are 
not  repiescMited  in  this  far  extra-ti*opical  region.  Such  are  epiphylly 
(epiphytes  on  leaves);  shoAvy- flowered  epiphytes  and  parasites;  cauli- 
flory  (llowei-s  produced  from  the  old  wood  of  trees);  trees  with  com- 
pound leaves;  trees  with  ''plank  roots;"  certain  ombrop)iobous 
modifications,  such  as  long-channeled  points  to  the  leaves,  which 
carry  off  rain  water,  etc.  Moreover  tliere  are  many  ecological  forms 
that  coincide*  with  large*  systematic  groups  of  the  Tropics,  and  are 
wanting  in  the  Dismal  Swamp  region,  e.  g.,  tree  ferns,  palms,  climb- 
ing and  epipliytic  aroids,  epiphytic  orchids,  epiphytic  trees  and 
slirubs  (Ficus,  C/lusiaceae). 

FKESH-WxVTEK  MARSH   FORMATIONS. 
HEED  MARSH   FORMATION. 

AlotHj  river.s — Ti/fthti-JSnyithn-ia  Association. — Above  the  normal 
infhu'nce  of  brackish  wntcM*  the  larger  streams  of  the  region  are 
fringe<l  by  a  usually  nariow  belt  of  marsh  vegetation,  which,  on  the 
one  hand,  ])asses  gra<iually  into  the  salt  marsh  downstream;  on  the 
olh<*r,  into  the  woo<led  swamps  above.  Typical  examples  are  to  be 
seen  along  tlu*  Nansemond,  the  Northwest,  the  Pasquotank,  and 
other  rivers,  usually  at  or  just  above  the  upiKM' limit  of  navigation. 
Lik(^  thr  marshes  with  a  saline  sui)stratum,  this  formation  is  charac- 
terized by  the  prepondcranciMjf  speci(*s  with  a  grass-like  habit  and 
by  the  scarcity  or  entin*  absence^  of  woolly  plants.  When  these 
occur,  th(\y  ni-e  usually  small  cypress  tr(»(^s  {T(U'0(lium  distichum)^ 
buslK's  of  aMer  (.I/////.S  ru(josn)^  willow  (S<tJi,r  niijniy  S.  wardi)^  red 
maple  (An  r  rubruni)^  lf<n  rinjinicd,  Matjnolia  vinjinianayliosiicarO' 
lin((,  Chthni  fihiifoliti,  ('( phttldnthus  ocridcniHlis^  etc.,  which  some- 
times su[)[)ort  c(M'tain  lianas — Sniila.r  laurifolid,  Brrchemia  Hcandens^ 
Clrinah's  rnsiui.  Woody  [slants  ar<»  usually  absent  from  the  wettest 
part  of  tli('  marsh  which  borders  the  op(>n  cliannel  of  the  stream,  and 
tirst  app(su'  on  higher  ground  farther  back,  becoming  more  and  more 
numerous  until  the  ojxMi  mai'sh  passes  over  into  the  swampy  forest. 

Thr  outermost  growth  in  water  commonly  h^>  t-o  30  centimeters  (6  to 
\'l  iuclM's)  dre))  is  most,  often  dominated  l)y  the  (*at-lail  (Typhalaiir 
/(tliti),  winch  sometimes  forms  a  n<'arly  pure  ass(K*iation.  A  tall 
Sagittaria  (*S.  Innri/ttlin)  and  th<'  sliowy   pickerel  weed 
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cordata)  almost  always  gi'ow  with  the  Typha.  Bulrush  (Scirpus 
IcicustiHs),  wild  rice  (Zizaiiia  aquatica),  usually  small  and  1  meter  or 
so  (3  or  4  feet),  but  sometimes  2^  meters  (8  feet)  high,  Slum  cicutae- 
foliuvi,  and  Polygonum  hydropiperoides  are  ordinarily  abundant  ele- 
ments in  this  assemblage.  At  some  points  great  quantities  of  Acoms 
cahnnus,  in  nearly  pure  association,  occupy  that  zone  of  the  marsh 
which  immediately  borders  the  open  water.  In  limited  areas  Juiicus 
ejfasus  is  predominant  in  the  growth  that  fringes  open  water.  In 
others  Dianthera  am4ricana  prevails,  and  is  sometimes  infested  with 
masses  of  the  golden-yellow  stems  of  Cuscuta  gronovii. 

Farther  from  the  channel,  where  the  ground  is  a  few  centimeters 
higlier  and  the  depth  of  the  surface  water  is  less,  a  greater  variety  of 
species  occur,  many  of  which  are  characterized  by  showy  flowers. 
Indeed,  there  is  no  plant  association  of  the  region  that  is  more  note- 
worthy in  this  respect,  as  the  absence  or  scarcity  of  woody  plants  per- 
mits a  bett(»r  display  of  the  bright  colors  than  is  elsewhere  possible. 
Here,  as  in  the  outer  belt,  monocotyledons  of  grass-like  habit  are  the 
dominant  form.  Scirptis  cyperinus  eriophoru/m  is  often  abundant. 
The  saw  grass  {Cladium  effusum)^  so  characteristic  of  the  great 
marshes  in  southern  Florida,  is  sometimes  the  principal  element  of 
tlie  middle  belt,  especially  along  the  Pasquotank  River,  near  Eliza- 
beth City.  It  does  not  grow  as  large  as  it  does  farther  south,  1  to  1^ 
niot(M\s  (4  or  5  feet)  being  the  common  height.  Juncus  canadensis^ 
J.  etfdsiLs,  and  other  rushes  are  common.  Species  of  Rynchospora 
(incj-jMinsa,  glamerata)^  of  Eleocharis,  and  of  Carex,  notably  C.  stricta 
(foi-ming  strong  tussocks),  and,  usually  in  rather  shady  places,  C. 
gynandra  contribute  largely  to  the  plant  covering.  The  handsome 
lilac -colored  blossoms  of  Iris  caroliniana  are  conspicuous  in  spring, 
and  the  brilliant  orange-red  flowers  of  Asclepias  lanceolaia  {pauper- 
rul(i)  are  even  more  so  in  midsummer.  Erianthus  saccharoides  is 
usually  not  abundant  in  the  river  marshes,  but  always  attracts  the 
eye  wIumi  present.  The  white,  button-shaped  heads  of  Eriocaulon 
decangulare  and  the  beautiful,  fragrant,  rose-pink  blossoms  of  Sab- 
hdfia  dodecandra  are  often  characteristic  features  of  this  association. 
In  autumn  the  yellow  rays  of  Bidens  tricliospernia  give  a  bright  color 
to  the  whole  marsh.  Trisetum  palustre  and  Saururus  cernwus  prefer 
t  ho  shadier  edges  of  the  open  marsh.  Ciciita  maculata  attains  a  great 
size  in  such  situations,  one  plant  having  been  observed  which  was  2\ 
iiieteis  (S  feet)  high,  and  3  centimeters  (over  an  inch)  in  diameter  at 
l)a8e.  The  suffrnticous  Decodon  vertic Hiatus,  with  numerous  clusters 
of  showy  purx)le  flowers,  i:s  often  abundant  on  the  inner  edge  of  the 
mai'sh. 

Numerous  smaller  and  less  showy  plants  enter  into  this  association — 
(^rfitfl/d  asiafiat,  Hydroctyle  umbeUaia,  Proserpinaca  pectinata^  etc. 

tJdges  of  Hygrophile  Forest — Scirjjus-  Erianthus  Association, — 
Kxtensive  tracts  of  wet  land  formerly  covered  with  forest,  but  now 
almost  destitute  of  living  trees,  border  the  Dismal  Swamp,  especially 
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ou  tliu  iiurlli  iiiid  L'iisl,  wliiUt  Hiiiiiliti-  siimller  iimuti  ucuur  at  tho  edges 
of  tliu  li-ssor  w(HxU><l  swiviiipM.  In  tlio  pliLiil  I'oviM'iiig  oC  Huch  places 
Scirjfiis  ci/iyermua  eriophoniiit  in  iiliacwt  iiivai-iably  the  most  important 
elemuiit.  This  Imndsoiiio  wilffo  usiiiilly  grows  to  a  hoiglit  of  1  to  I^ 
iiieUtra  (^  or  5  fcot).  With  it,  but  in  siiiallvr  uiiiitbei's,  usually  occurs 
Erumfhiifi  sacchanntkn,  very  sliowy  willi  its  liifts  of  tall  culms  termi- 
natinfr  in  light  colorixl,  iiluino-like  panicles  (fig.  'H'A).  Typlia  latifolia 
and  Andropoijiyii  glomeratus  are  likewise  often  abundant  coostitTi- 


onts  ut  lliis  lussociiilioii.  lI'diM/irx/i 
teria  ai-c  imjH)rlant  in  plju  (.■«,  but  lln'f 
acterislif  of  lln-  f(H-<'Sl,  foriiijitioii  as  ci 
WdCMly  iilaiils  tliat  occur  iit  the  nvc 


repr 


lllCI 


'liltK 


Along  dilchcs  .-ind  iiiiioo 
K(.>cd  .Miii-sh  I'ciniiation  is  ^ 
cet'm  and   Trimli  iiuin  rin/i 


I  Mic 


■t.'lnutttiuUiBiiutlSi 


iti  riiyiiiini  and  Anniilhtaria 
■  arc  spc<-ics  which  ai\'  iks  oliar- 
I  he  open  inai'sh.  Most  of  the 
niai-slics  arc  likewise  sparsely 

carl,  ill'  llic  Dismal  Swamp  tho 
icnicd,  Diili'fiiiiiii  tintmUuft- 
vory  abundant  in  tho  shallow 


((x/^^nr      ^^^^cs^'i'i 


LOW   MARSH       VEGETATION.  489 


(( 


turnouts  "  of  the  canals,  while  Saururus  is  most  at  home  in  shady 
places,  where  it  grows  in  shallow  water  or  very  wet  soil,  sometimes  in 
pure  associations  of  considerable  size.  Less  important  are  Sciirpus 
cyperinus  eriophoimm^  8.  divaricatus,  Erianthns  saccharoides,  Eleo^ 
char  is  mutata,  etc. 

Topographical,  rather  than  purely  ecological  considerations  m^ke 
it  expedient  to  distinguish  this  from  the  preceding  association, 
although  it  should  be  noted  that  the  diversity  of  forms  is  much  les& 
than  in  the  river  marshes  and  the  influence  of  the  adjacent  palustrine 
forest  is  greater. 

LOW  MARSH  FORMATION. 

The  term  **  Low  marsh"  may  be  employed  as  an  antithesis  to  that  of 
' '  Reed  marsh  "  in  order  to  designate  the  limited  areas  of  marshy  ground 
or  swales  which  occur  here  and  there  in  the  Forested  Plain,  especially 
at  waysides,  and  which  are  covered  chiefly  with  a  low  rather  than  a  tall 
reedy  growth.  The  wet  places  in  the  pine  barrens,  already  described 
under  the  heading  of  **Pine  Barrens,"^  could  properly  be  referred  to 
this  formation,  with  which  they  are  ecologically  homologous;  but,  as  in 
other  eases,  it  has  seemed  best  to  describe  such  extremely  limited 
associations  in  connection  with  the  extensive  formations  to  which  they 
belong  topographically.  For  the  same  reason  the  **dune  marshes" 
have  been  treated  in  connection  with  the  sand  strand,  while  from  the 
strictly  ecological  point  of  view  they  belong  to  the  **low  marshes." 

Rynchospora-Eleocharis  Association. — The  vegetq,tion  of  the  low 

marshes  comprises  a  great  variety  of  species,  predominant  among 

them  being  numerous  sedges.     Of  these  the  most  abundant  are  as 

follows : 

Rynchospora  cymosa,  Finibristylis  laxa, 

Rynchospora  itiexpansa,  Lipocarpha  maculata. 

Rynchospora  glonierata.  Futrena  aqaarrosa, 

Rynchospora  corniculata,  Cyperus  flavescens. 

Eleocharis  ovata.  Cyperus  Jlavicomus, 

Eleocharis  tortilis.  Cyperus pseudovegetus, 

Cnrex  m^ucosa  (characteristic).  Cyperus  haspan, 
Finibristylis  autnvinaCis, 

TJk(nvise  abundant  are  various  rushes,  notably: 

J  uncus  acuminatus.  Juneus  canadensis, 

Juncus  acuminatus  dehilis.  Juncns  setaceus. 

Juneus  niarginutus.  Juncus  repens. 

Species  of  Xyris  {X.  caroUniatta,  JC.  (tmhigua,  etc.)  are  conspic- 
uous with  their  bright  yellow  flowers. 

(Trasses,  mostly  with  weak,  decumbent  culms,  are  often  an  impor- 
tant element.     Examples  are: 

P(i  fi  icuJaria  pallida.  Pa nicnm  verrucosum, 

Idnicuui  ifihbuni,  Panicum  fisciduvi. 


^\bove,  p.  405. 
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Amoiijj:  other  species  that  commonl}'  oc(rur  in  tlie  low  iiiarHhes 

Hydrocotyle  umbellata,  Ptilhnnium  capUlaoeum, 

HydrocotyJe  ninuiicuhndes,  Limodorum  tuberoaum. 

Rhexia  mariaua.  Gratiola  8phaerocarpa. 

Rhexia  virginica,  Gratiola  inrginica. 

Ludwigia  linear  in,  Uysanthea  atteimata, 

Ludicigia  alteruifolia.  IlyHanthes  graticHoideH, 

Triadeti nni  virgin  icn m .  Gerardia  purpurea. 

Two  wliite-flowered  violets  ( l^iohi  primidaefolia^  V.  lanceolata)  are 
likewise  (*haraeteristie.  Most  of  these  x^^Ants  begin  to  flower  about 
midsummer,  the  violets  l)eing  the  i)rineii3al  vernal-flowering  Bpecies. 
Along  the  Dismal  Swamp  Canal,  in  moist,  sandy,  moi'e  or  less  inco- 
herent soil,  which  has  Ix^en  heaped  up  in  tin*  process  of  excavation^ 
this  formation  is  characteristically  i'epresent<»<l  by — 

Care,v  verrucosa.  Rynchospora  axillaris. 

JuncHs  canadenHiH.  Saururus  cernuu8, 

JuhCHs  avuminainn  debdis,  Panieum,  HcabriuHcidum, 

JunciiH  repens,  Jnasiaea  deeurrens^ 

Cypenift  erythrorhizott.  Lndwigia  alteiniifolia. 

Rynchospora  gloiuerata.  Gratiola  sphaerocarpa, 

A  rank  growth  of  Cyperiis  ertjihrorltizos  r»  decimetei's  (2  feet)  or 
mon*  high  is  sliown  in  ligurc*  84.  Funarid  hfjtjrompfrica  is  an  abun- 
dant moss  in  the  nmde  ground  along  the  canals  in  early  May,  but 
entirely  disapj)ears  before  midsummer.  Ferns,  notably  OsTtiunda 
regal  is  and  WooiUvitnlid  (irvoJafa^  colonize  the  canal  Imnks  from  the 
neighboring  swampy  for<»st. 

On  the  margin  of  Lake  Drammoud,  in  the  heiirt  of  the  Dismal  bwamp,  there  la 
a  small  area  of  perhaps  a  hectare  (2A  acres)  which  is  bare  when  the  water  level  ie 
low.  Here  occurs  an  association  in  which  tall  plants  of  the  Reed  Marsh  fonnation, 
Scirpus  cij per  inns  erittplioruni  and  Krianthns  succhantides.  mingle  with  Low 
Marsh  forms.  In  almost  pnre  white  sand  at  the  very  ed;^  of  the  lake  Jiincus 
rejx'nsis  abundant,  forming  a  short  soft  turf.  Nearer  the  l)ordering  woods  the 
soil  is  a  wet  muck.  compose<l  almost  entirely  of  organic  matter,  and  is  somewhat 
densely  covered  with  a  variety  of  species.  Panic  inn  giUntm^  Panindarin  jMllida^ 
and  Howid^H'enchrns  oryzoides  are  conspicuous  and  ec*ologic<dly  veiy  similar 
grasses.  In  midsummer  the  showy  flowers,  ]>ale  ])ink  to  <leep  rose  color,  of  Rhexia 
virginica  and  IL  mariana^  are  the  i)rincipal  color  element.  Other  species,  notably 
Junci.  IfydriH'ntyle  innMlataf  Ajti(ts  apios  {tuln'ritsa).  ixwd  Ih'codon  rerticittatua 
help  to  complete  the  assemblage. 

ADAPTATIONS  TO    KXVIKONMENT    IN    THK    FHKSIl-WATKR   MARSH — MFE 

FORMS. 

Tlu'  v«'gotati<»n  of  the*  trooless  marshes  is  <*xpo.s<Ml  to  <vrtaiu  condi- 
tions whi^'h,  in  thr  palustriiio  forest,  ran  jjfroatly  atToct  (»nly  tho  large 
w<M«ly  j)!Mnts  and  tin*  epiphyte's.     Tht^s**  a?v — 

1.  The  dir«'<*t  heat  ami  li^ht  of  the  snn.  asopp«»sed  1o diffused  light 
and  radiated  heat. 

l\  'i'lic  nnWroken  nH*eliani<*al  and  physiolo<;iraI  aeti<ni  of  atreurreiits. 
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Other  impoi-taitt  life  facto i-s  are — 

3.  Abandant  precipitation  and  atniospheric  humidity,  as  through- 
out the  region. 

4.  A  soil  containing  abundant  moisture,  and  abundant  nitrogenouB 
matter,  but  relatively  cold,  poor  in  oxygen,  and  probably  more  or 
les3  acid. 

This  exposure  to  direct  light  and  the  accompanying  and  resulting 
heat,  as  well  as  to  the  drying  effect  of  the  wind,  creates  a  tendency  to 


lond  the  Dismal  HwBoip  Ci 


exce.ssive  transpiration  from  tin.-  foliage.  'J'he  coldness,  anil  doubtlens 
acidity,  of  the  .substratum,  moreover,  reduces  the  power  of  the  roots 
to  absorb  water,  although  so  abundant  in  the  soil.  Therefore  it  is 
not  suii>rising  that  the  vegetation  of  the  fresh-water  marshes,  like 
that  of  the  salt  marshes,  exhiltits  in  a  certain  degree  those  peculiari- 
ties whicli  are  often  leriiu-d  "xeropliylit-."  Indeed,  there  is  but  one 
iiiipoi-tiint  pcniit  of  difference  between  tlie  environment  of'the  freeh- 
wiitcr  niiii-xli  vegetation  and  that  of  the  salt  mai-^^h,  the  absence  in  the 
foinii-r  cjf  any  t-onsiderai)le  junount  of  sodium  chloride  in  the  soil  and 


442  BOTANICAL    SURVEY    OF    DISMAL    SWAMP    REGION. 

water.  But  as  that  is  one  of  the  most  effective  agents  in  the  develop- 
ment of  adaptations  against  excessive  transpiration  in  salt-marsh 
plants,  the  xerophytic  quality  is  naturallj'  much  less  marked  in  the  veg- 
etation of  fresh- water  marshes. 

In  the  Fresh- Water  Marsh  formation  it  is  principally  the  reed-like 
monocotyledons  which  exhibit  adaptations  that  can  be  regarded  as 
protective  against  excessive  transpiration  and  too  intense  light.  The 
position  of  the  exposed  leaf  surface  is  chiefly  concerned.  The  leaves 
ai-e  often  isolateral;  they  are  usuallj^  orthotropic  (vertical)  or  nearly 
so;  the  margins  are  sometimes  involute  (Cladium,  Rj^nchospora, 
and  numerous  other  sedges  and  many  of  the  grasses),  or  the  leaf  is 
even  terete  (species  of  Juncus);  and  in  several  cases,  e.  g.,  Iris, 
Acorus,  Xyris,  Typha,  the  leaves  are  equitant,  with  edges  opposed 
to  the  greatest  number  of  incident  rays.  The  cuticle  is  often  consid- 
erably' thickened.  Hairy  or  waxj^  coverings,  on  the  other  hand,  are 
either  wanting  or  so  little  developed  as  to  be  of  slight  protective 
value.  Neither  the  possession  of  leatherj'^  leaves  with  shining  upper 
surface  nor  of  water-storage  tissue  (succulency)  are  characteristic  of 
this  formation. 

The  remainder  of  the  Fresh-Water  Marsh  vegetation  exhibits  lit- 
tle or  no  xerophytic  structui*e.  It  is,  indeed,  for  the  most  part 
markedly  hygrophile.  The  tall,  reed-like  plants  afford  the  smaller 
foi-ms  considerable  shelter  from  sun  and  wind,  so  that  the  majority  of 
them  require  no  other  protection  against  excessive  transpiration.  A 
result  of  that  exposure  to  the  direct  mechanical  action  of  the  wind  to 
which  the  vegetation  of  the  larger  marshes,  unsheltered  by  tall  woody 
l)lants,  is  subjected  is  the  development  of  much  strengthening  tissue 
(st(M(*ome),  noticeable  especially  in  the  stems  and  leaves  of  many  of 
tli(^  se(l«i:es,  grasses,  and  rushes. 

'i'h(*  marsh  vegetation  is  established  upon  a  watery,  incoherent  soil 
wiiicli  would  afford  but  a  precarious  footing  to  the  plants  were  not 
most  of  them  especially  fitted  to  hold  themselves  in  place  by  their 
strong,  creeping,  in  many  cases  branching,  rootstocks.  This  is  con- 
spicuous, as  in  the  salt  marsh  formation,  in  the  ca«e  of  tall,  heavy 
plants  like  Typha  lafifolid,  EridNthu.ssdcrhdroides,  Scirpus  cyperinuSy 
»S'.  hicusfn'.s,  Cladium  ejfu.su in,  etc.  The  richness  of  the  substratum 
in  organic  matter  permits  a  dense,  luxuriant  ])lant  covering,  and  thus 
tiic  danger  to  th(»  individual  plant  of  b(Mng  uprooUnl  is  reduced  to  a 
minimum.  Some  of  tin*  lower  growing  i)lants,  bcMUg  less  liable  to  this 
dang<»r,  have  thick,  com])aratively  short  rootstocks,  which  are  l)etter 
adapted  to  tiic  storage  of  I'cservc  f(M)d  than  to  soil  binding.  Such  are 
Acnru.s  rdhnnus,  Pelfandra  riryinica,  Pontederia  ronlafa,  fn's  carO' 
linidiHi.     (Urufa  niarulafa  has  a  cluster  of  fleshy,  dahlia-like  root*. 

Water  contains  of  course  a  smaller  percentage  of  free  oxygen 
than  docs  tin*  atmosphere.  Consequently  a  soil  rich  in  water  is  I'ela- 
tively  poor  in  fr(»e  oxygen,  and  all  the  more  so  if  the  soil  is  acid. 
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Now,  oxygen,  as  we  know,  is  necessary  to  the  roots,  as  to  all  other 
organs  of  the  plant,  furnishing  energy  for  the  carrying  on  of  their 
vital  processes.  We  have  seen  that  the  knees  of  the  bald  c.ypress 
possibly  supply  the  roots  of  that  tree  \^ith  oxygen  which  they  obtain 
from  the  air  and  transmit  through  their  open,  spongy  cortex.  A 
similar  function  is  probably  performed  in  various  herbaceous  marsh 
plants  by  the  soft,  open  tissue  which  often  forms  a  thickening  near 
the  base  of  the  stem  (or  rather,  just  above  the  surface  of  the  water 
or  the  watery  soil)  to  which  Schenck^  has  given  the  name  aerenchyma. 
This  spongy,  aerating  tissue,  usually  bright  white  in  color,  is 
developed  in  the  cortex  and  soon  ruptures  the  epidermis,  usually 
first  breaking  through  longitudinal  fissures.  Although  analogous  to 
cork  in  its  point  of  origin  true  aerenchyma  consists  of  delicate 
parenchyma  with  thin,  nonsuberized  walls,  and  contains,  when  fully 
developed,  numerous  large  intercellular  spaces.  It  is  particularly 
noticeable  in  this  region  in  species  of  the  three  related  orders, 
Lythraceae  {Decodon  verticillatus),^  Melastomaceae  (Rhexia  virgin- 
ica),  and  Onagraceae  (Liuhvigia  linearis).  South  of  the  Dismal 
Swamp  region,  in  the  latitude  of  Cape  Hatteras,  occur  other  species 
which  develop  aerenchyma,  i.  e.,  Rhexia  glabella,  Ludwigia  pUosa, 
and  L.  ijlandidosa.  In  Ludivigia  linearis,  however,  most  of  the 
thickening  tissue,  at  least  toward  the  end  of  the  growing  season,  and 
in  L.  jjilo.sa  all  of  it  above  the  very  base  of  the  stem,  is  suberized, 
and  therefore  not  true  aerenchyma. 

AQUATIC   VEGETATION. 

The  true  water  plants  of  the  region  were  not  studied  with  the  same 
care  as  was  bestowed  upon  other  formations,  because  with  this  part 
of  the  plant  covering  the  problem  which  was  kept  chiefly  in  view 
during  the  progress  of  the  survey  does  not  especially  concern  itself, 
and  ])ecause  an  exhaustive  ecological  investigation  of  the  aquatic 
flora  of  a  region  demands  much  more  time  than  could  be  devoted  to 
it  in  this  case.  Consequently  only  a  superficial  description  of  this 
intc^resting  formation  is  possible  here,  and  the  lower  forms,  algae, 
etc.,  are  not  treated. 

This,  unlike  most  of  the  other  formations,  presents  no  clearly  defined 
associations  corresponding  to  topographical  conditions.  On  the  con- 
trary, the  distribution  of  aquatic  plants  seems  to  be  largely  deter- 
mined by  the  accidents  of  dissemination,  so  that  in  this  pond  one 
sp('ci(^s  or  life  form,  in  that  another,  may  happen  to  predominate. 
Thoief ore  it  has  seemed  most  expedient  to  present  a  general  view  of 
the  a([uatic  vegetation  of  the  entire  region  without  attempting  to  sub- 


'  L'ber  das  Aerenchym,  ein  dem  Kork  homologes  Gewebe  oei  Suinpfpflanzen; 
Jahrb.  fiir  wissenschaft.  Botanik,  vol.  20,  pp.  .")-26  to  574,  t.  23  to  28  (1889).  Also 
Goe]>el.  Wasserpflanzen:  Biolog.  Schild.  Theil  2,  pp.  259  to  266  (1891). 

See  J.  Schrenk,  Bull.  Torr.  Bot.  Club,  vol.  1<>,  pp.  315  to  323,  pis.  95  to  97  ( 1889). 
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divide  the  formation,  and  to  follow  this  with  a  classification  of  the 
ecol()f?ieal  forms.  These,  like  the  sj'st^matic  forms  (as  to  genera  and 
families),  are,  without  exception,  snch  as  are  widelj^  distributed  over 
the  face  of  the  ^lobe. 

COMPOSITION   AND   PHYSIOGNOMY. 

The  gi'eater  part  of  the  aquatic  vegetation  occupies  bayous,  ponds, 
and  ditches,  where  the  current  is  verj^  feeble  or  .none  is  perceptible, 
Philofria  cafKuiensis  WBii  the  only  trulj' aquatic  embryophyte  which 
was  observed  to  grow  in  the  channel  of  the  larger  streams. 

Myriophylhun  heferophyUum  and  Castalia  odoraUi  are  two  of  the 
most  abundant  and  characteristic  water  plants  of  the  i-egion,  and  are 
often  associated,  especially  in  the  numerous  shallow  pools  which  occur 
in  the  oi)en  marsh  land  that  borders  the  Dismal  Swamp  on  the  north. 
The  water  lily  is  especially  common,  covering  the  surface  of  ponds 
with  its  shining  leaves  and  handsome  white  flowers.  Both  species 
have  strong  rhizomes  that  creep  in  the  mud  at  the  Iwttom.  But,  while 
the  stout  brittle  stems  of  the  Myriophj^Uum,  otten  over  1  meter  (40 
inches)  long,  rise  above  the  surface  of  the  water,  Castalia  usually 
sends  up  its  i)etioles  and  pedicels  only  so  far  that  the  full}^  developed 
leaves  and  flowera  float  upon  the  surface.  In  Myriophyllum  hetero- 
phyllum  the  upper  part  of  the  stem,  often  to  a  length  of  2  decimeters 
(over  6  inches),  is  emersed  and  bears  simple,  entire,  or  merely  serrate 
leaves,  which  are  sharply  differentiated  from  the  flnely  divided  sub- 
mersed ones^  Both  Castalia  and  Mj^riophj^Uum  prefer  water  that  is 
expos(Kl,  at  least  for  some  hours  of  the  da}-,  to  direct  sunlight. 

Nymphaea  <tdvenn,  which  is  sometimes  terrestrial  and  then  ent.ers 
the  Keed  Marsh  formation,  is  often  aquatic,  with  the  habit  of  Castalia. 
The  handsome  yellow  lotus  {Xeluntho  hd^a)  was  observed  (mly  near 
Edenton,  X.  C,  whei^e  it  covered  <lensely  a  shallow  bayou  o{)ening 
into  All)emarle  Soun<l.  The  great  orbicular,  peltate  leaves  either 
float  upon  the  surface  of  tlu*  wat4»r  or  are  lift^l  considerably  above 
it  upon  elongated  petioles.  The  pah*  yeUow  flowers  are  likewise 
lifted  above  the  surfa(*e.  Growing  among  the  iH'ttioles  and  pedicels  of 
Nelumbo  were  great  <[uantitiesor  h\'{}-s\\\m\nin^  SpiriHlela  jjolyrhiza^ 
which  in  other  (|uiet  waters  of  the  region  sonu^times  grows  in  nearly 
])ur(*  association,  spreading  a  sheet  of  green  over  the  surface. 

Almost  as  important  as  Castalia  and  Myriophyllum  an?  species  of 
rtricularia,  notably  V.  purpurea  and  U,  //i^«^i,  which  aiH?  also  plant* 
that  grow  In^st  wliere  their  floating  or  emerai^l  portion  is  exiK)StMl  to 
the  sun's  rays.  C  purpurea  is  most  abundant  in  <lilches  in  the  open 
part  (»f  the  Dismal  Swamp,  where  it  associates  with  ('aaialia  (Hlorata 
or,  in  tlie  r«»c('ss(»s  of  the  morass,  w'lXh  Sphaynuiu  rtispidafum  j^lumo- 
suui  forma  srrrafa,  and  S.  kearneyi.  It  often  grows  in  such  greatquan- 
tity  as  to  obstruct  navigation  in  the  smaller  canals  by  iK)le,  paddle,  or 
wheel.     The  masses  of  stems  and  leav«»s,  with  innumerable  swim  blad- 
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ders,  float  just  beneath  the  surface  of  the  water,  unatt>ached  to  the 
bottom,  and  send  up  into  the  air  .peduncles  bearing  numerous  small 
purple  flowers.  U.  inflafa,  on  the  other  hand,  inhabits  open  ponds 
outside  the  palustrine  forest,  where  it  is  often  accompanied  by  Colli' 
triche  Jieferophylla.  The  inflated  petioles  of  its  uppermost  whorl  of 
leaves  form  a  small  buoy,  which  floats  upon  the  surface  and  enables 
th(*  summit  of  the  stem,  with  its  raceme  of  bright  yellow  flowers,  to 
develop  outside  the  water.  The  submersed  leaves  are  provided  with 
numerous  bladders. 

The  hepatic  Riccia  fluitans  is  a  common  plant  of  the  region,  often 
growing  terrestrially,  even  in  moist  corn  fields,  but  also  occurring  in 
an  Hiiuatic  form,  which  floats  just  beneath  the  surface  of  ponds. 

Isnardia  {Ludwigia)  palustris  and  Juncus  repensare  likewise  of  ten 
terrestrial  marsh  plants,  but  sometimes  grow  in  shallow  water,  where 
only  their  uppermost  leaves  reach  the  surface.  The  difference  between 
the  terrestrial  and  aquatic  forms  of  Juncus  repetis  is  striking.'  The 
former  has  short  creeping  stems,  with  short  internodes  and  leaves, 
often  makes  a  veritable  sod,  as  on  the  margin  of  Lake  Drummond, 
and  flowei's  profusely.  The  water  form  develops  greatly  elongated 
internodes  and  longer  leaves,  and  apparently  does  not  produce  flowers. 
It  sometimes  grows  in  water  3  decimeters  (1  foot)  deep. 

The  species  of  Sphagnum,  S,  cuspidatum  plumosurti  forma  sei*rata 
and  *S\  kearneyi,  already  mentioned  as  associating  with  Utriculuria 
pui'jxirea  in  the  watei*8  of  the  ditches  in  the  Dismal  Swamp,  are  there 
the  most  abundant  of  the  aquatic  plants.  Their  stems,  usually  3  to 
6  decimeters  (I  to  2  feet)  long,  often  become  detached,  and  seem  to 
grow  equally  well  when  floating  freely.  Either  they  are  wholly  sub- 
mersed or  the  uppermost  portion  is  emersed.  The  foliage  is  very  pale, 
especially  upon  the  submersed  portion. 

Inhabiting  the  cold  water  of  ditches  in  the  heart  of  the  Dismal 
Swamp,  where  the  amount  of  direct  sunlight  which  reaches  the  surface 
of  the  water  is  small  or  none,  are  Potamoyeton  lonchites,  with  stems 
rooting  in  the  mud  at  the  bottom  and  with  its  firm,  rather  large, 
ui)p<M-niost  leaves  floating,  and  Sparganium  androcladum ,  likewise 
r()()t(Ml  in  tiie  substratum,  while  the  upper  part  of  the  stem,  bearing 
tin*  uppermost  leaves  and  the  inflorescence,  rises  into  the  air. 

ADAPTATIONS   TO    ENVIRONMENT. 

The  characteristic  aquatic  plants  of  tlie  Dismal  Swamp  region  may 

hi'  ecologically  classified  as  follows:  ^ 

1.  Submersed: 

(d)  Freely  floating  (near  the  surface):  UtrietiUirht  spp.  (flowering  peduncles 
emersed):  Riccia  fluitans. 

\ln  Attached  to  the  bottom:  Philoiria  ainadejisis  r always  submersed);  Sphag^ 


See  Holm.  Bull.  Torr.  Bot.  Club,  vol.  26,  p.  359  (1890). 

Following  roughly  the  classification  used  by  Schenck,  Biologie  der  Wasserge- 

Wachse. 
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num  keameyi  and  S,  cnsjndatum  plumosum  forma  serrata  (often  submersed); 
CallitrUthe  heterophylla,  Junciw  repens,  and  Isnardia  palustris  (sometimes 
submersed). 

2.  Floating  ui)on  the  surface. 

(a)  Freely:  Spirodela  polyrhiza. 

(b)  Attached  to  the  bottom,  uppermost  leaves  floating: 
Flowers  floating — Cantalia  odorata,  Nymphaea  advena  (usually). 
Flowers  usually  emersed — Nelumbo  lutea,  Potaviogeton  loiichites. 
Flowers  submersed — Callitriche  heterophylla  (usually). 

3.  Rising  above  the  surface,  attached  to  the  bottom:  Sparganium  androclodum 
and  Myriophyllum  heferophyllum  (the  uppermost  flower-bearing  portion  of  the 
stem  emersed). 

The  general  characteristics  of  aquatic  plants  are  much  the  same  the 
world  over,  and  have  been  so  often  descril)ed  that  a  detailed  account 
of  thera  here  would  be  superfluous. 

The  root  system  is  usually  comparatively  little  developed,  since 
water  plants  absorb  most  of  their  fluid  nutriment  directly  through  the 
foliage.  In  the  freely  swimming  forms  the  roots  reach  their  minimum 
development,  being  entirely  aborted  in  some  cases,  while  in  larger 
plants  that  are  attached  to  the  bottom  there  is  a  greater  production 
of  mostly  simple  roots,  which  are  perhaps  chiefly  used  a«  holdfasts. 

Tlie  stems  in  the  latt-er  group  usually  creep  at  some  distance  over 
the  bottom  as  rhizomes,  sending  down  roots  into  the  soil  before  rising 
toward  the  surface.  That  portion  of  the  stem  which  ascends  through 
the  water  is  most  frequently  slender  and  branching.  The  rootstock 
is  sometimes  thickened  and  serves  for  the  storage  of  reserve  food, 
especially  in  the  Nyniphaeaceae. 

The  submersed  leaves  are  usually  either  elongated,  narrow,  and 
flexuous  {Philofnn  canadeiwis,  Juncus  repejis,  Sparganiv/m  andro- 
claduni),  or  finely  divided  with  filiform  segments  (MyriophyUurn 
heteropJujlhini,  Utrirularia  spj).);  and,  in  Utricularia,  provided  with 
insectivorous  bladders.  They  are  always  thin  and  delicate,  wilting 
rapidly  when  exposed  to  the  air.  The  floating  leaves  are  more  often 
broad  {Potamogeton  louchite^,  Xymphaea  ad  rend),  oft^n  orbicular, 
or  nearly  so,  and  peltate  (Nelumlx),  Castalia),  and  with  an  ombro- 
phobous  (water-shedding)  upj)er  surface.  Peculiarly  specialized  are 
the  floating  leaves  of  Ufi^irulnria  inflaki,  mentioned  above. 

In  anatonii(*al  structure  water  jdants  are  chiefly  ixMnarkable  for  the 
feebl(»  (leveloi)ment  of  certain  elements  which  are  strongly  developed 
in  most  land  plants.  In  the  stem  the  mestome  bundles  ai*e  small,  and 
are  ^rrouped  together  in  a  ccMitral  cylind(»r  with  the  vessels  few  and 
but  slightly  or  not  at  all  lignified.  Large  lacunes,  which  prolwibly 
serve  as  an  aerating  ai)paratus,  are  i)resent.  Mechanical  stn»ngthen- 
ing  tissue  is  in  most  cases  wanting. 

SubniiMsed  leaves  usually  have  few  or  no  stomata,  chlon)phyll  tissue 
of  th(»  spongy  type  (no  palisade),  epidermis  without  hairs,  its  cell 
walls  not  thickened,  the  radial  walls  usually  undulate  and  the  cells 
often  <M)ntaining  chlorophyll.  In  short,  there  is  a  total  lack  of  pro- 
vision against  (excessive  transpiration,  and  this  explains  the  rapidity 
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witli  which  submerged  aquatics  wilt  when  removed  from  the  water. 
The  floating  leaves  are  better  protected,  possessing  stomata  (on  the 
upper  surface  only);  a  thicker-walled  epidermis;  often  true  palisade; 
and  sometimes  a  dense  covering  of  papillae  (e.  g.,  Nelumbo),  which 
causes  water  to  roll  off  the  surface  without  wetting  it.  In  aquatics 
of  this  class  a  transpiration  current  is  maintained  from  the  roots  to  the 
leaf  surfaces.  Large  floating  leaves  are,  moreover,  provided  with  more 
or  less  mechanical  strengthening  tissue  and  with  large  intercellular 
spaces  near  the  lower  surface  which  serve  as  swim-bladders,  cooperat- 
ing with  the  water-shedding  papillae  in  keeping  the  leaf  afloat  upon 
tlie  surface  and  the  layer  of  palisade  always  horizontal  and  opposed 
to  the  light  rays. 

The  flowers  of  embryophytic  water  plants  in  most  cases  either  are 
einersed  or  float  upon  the  surface. 

PHYTOGEOORAPHIGAL  AFFIHITIES  OF  THE  FLORA. 

The  factor  in  the  physical  environment  of  plants  and  animals  which 
exerts  the  largest  control  over  their  geographical  distribution  is  tem- 
perature. It  is  the  sum  total  of  effective  temperatures  (above  6°  C.) 
received  during  the  period  of  greatest  vital  activity,  the  *' growing 
season,"  that  seems  to  determine  the  polar  or  the  upward  limit  beyond 
which  a  given  organism  can  not  successfully  maintain  itself  against  the 
stress  of  its  physical  or  biological  environment.  Hence  it  is  the  sum 
of  effective  temperatures  which  fixes  the  limits,  polar  in  point  of  lati- 
tude, upward  in  point  of  altitude,  of  the  great  life  zones.  These  zones 
in  North  America,  as  now  often  recognized,^  are  as  follows: 

1.  Boreal  Region. 

(a)  Arctic- Alpine  zone. 
{b)  Hudsonian  zone, 
(c)  Canadian  zone. 

2.  Austral  Region. 

{(I)  Transition  zone. 

(e)  Upper  Austral  zone  \  Carolinian  area. 

f  Upper  Sonoran  area. 

(/)  Lower  Austral  zone  j  A^stroriparian  area. 

f  Lower  Sonoran  area. 

3.  Tropical  Region. 

Another  factor  which  in  great  measure  controls  the  distribution  of 
life  on  the  surface  of  the  globe  is  water.  The  quantity  of  atmospheric 
humidity  and  of  rainfall  is  next  in  importance  to  that  of  heat  in  deter- 
nniiiiig  the  distribution  of  plants,  and,  less  directly,  of  animals.  We 
liave,  tlieiefore,  a  division  of  the  Lower  Austral  life  zone  into  two 
aieas — an  eastern  or  humid,  the  Austroriparian  area;  and  a  western 
ordiy,  the  Lower  Sonoran  area.  The  actual  difference  in  quantity 
of  rain  tall  which  fixes  the  dividing  line  between  these  two  areas  has 
not  yet  been  ascertained.     They  are  even  more  strikingly  different 


Merriam,  C.  H.,  Yearbook  U.  S.  Dept.  Agr.  for  1894,  pp.  203  to  214  (1895);  and 
Bull.  Div.  Biolog.  Surv.,  U.  S.  Dept.  Agr.,  No.  10,  pp.  18  to  53  (1898). 
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ecolojj^ifally  tlian  in  their  syKtemalic  forms,  the  humid  area  being 
heavily  forested,  while  the  dry  Lower  Sonoran  area  is  destitute  of 
foivst  in  the  striet  s<»nse  of  th(»  term. 

POSITION  IN  THE  LIFE  ZONES  OF  NOBTH  AMERICA. 

Th(»  southeastern  eorner  of  \'irginia,  including  the  Great  Dismal 
Swamj),  constitutes  the  northeastern  termination  of  the  Austro- 
rij)arian  Area.  IleiH'  this  area  covens  but  a  limited  tract  which  does 
not  gr(»atly  exceed  tlie  boun<ls  of  the  Dismal  Swamp  region.  It  is  the 
low  elevation  of  this  strij)  of  sandy  coast*,!  x>lHin  and  its  neighborhood 
to  tile  ocean  that  j)ermits  the  pn^sence  of  Austroriparian  flora,  while 
not  far  W(»stward,  with  a  comparatively  only  slight  increase  of  alti- 
tude, the  Austroriparian  element  iK^comes  subordinated  to  the  Caro- 
linian (Upper  Austral),  whieli  i>revails  throughout  the  hilly  middle 
country  or  Piedmont  region  of  Virginia,  the  CarolinaH,  and  Georgia, 
as  well  as  in  the  greater  i)art  of  Maryland,  Delaware,  and  New  Jer- 
S(»y.  This  transition  from  the  Lower  to  the  Upi>er  Austral  zone  is 
probably  inducted  as  much  by  increasing  distance  from  the  sea,  with 
its  tempering  influence  uiK)n  the  climate,  as  by  the  relatively  insig- 
nificant inci*ease  in  the  eh^vation  of  the  land. 

Farther  southwaitl  the  width  of  the  Austomparian  belt  constantly 
incivases.  In  North  Camlina  it  cov(»i>j  nearly  one-third  the  total  area 
of  the  Stat<»,  while  fully  half  of  South  Carolina  and  Georgia  and  the 
whoh'  of  Florida,  excepting  the  extreme  southern  (tn)pieal)  portion, 
belong  to  this  zon(».^ 

AUSTKOKirARIAN    PLANTS   KEACHIXCJ   THEIR   NORTHERN   LIMIT  IS  THK 

DISMAL   SWAMr   REGION. 

Not  a  few  speci(»s  oi'  plants  which  belong  ])roperly  to  the  Lower 
Austral  zone  range,  in  gra<lually  <l(»creasing  numl)er  of  forms  and 
in<livi(luals,  north  of  the  mouth  of  C'hesapeak<»  Hay.  Nevertheless,  as 
a  whole,  or,  better  speaking,  as  tin*  prcMlominant  floral  element,  the 
Austroriparian  flora  finds  there  its  northeastern  limit.  Conversely*, 
many  of  the  si)ecies  that  inhabit-  the  Dismal  Swamp  are  most  abundant 
in  and  characteristic*  of  the  r])ptM' Austral  zone  (Carolinian  atva),  and 
som<»  <'ven  belong  to  the  Transition  zone.  I>ut  tin*  most  conspicuous 
an<l  abundant  sp<M*ies,  such  as  contribute  larj^ely  tt)  tln^  physio^om^*' 

'  Tho  limits  of  this  arosi  are  «lptiiKMl  hy  Dr.  Merrimn  ( BulL  Div.  Biol.  Sun'.,  U.  S. 
I)e]>t.  A«?r.  No.  M>.  \t.  4"n  as  Tollows:  "The  Austrnriptirian  area  occupies  the 
^eater  p.'ir^  of  th<'  Sunth  Atlantic  and  (iulf  States.  Beginning  near  the  mouth 
*)i  Cht'sapeake  Hay.  it  crosses  more  than  half  of  Vir^iuia.  North  and  South  Caro- 
lina, (reor^ia.  Florida.  Alabama,  the  whole  of  Mississipin  and  Louisiana,  eastern 
Texas,  noarly  all  nf  Indian  Territory,  more  than  half  of  Arkansas,  southern  Mi^ 
snuri.  soutliern  Illinois,  the  t'xtreme  southwestern  corner  of  Indiana,  and  the 
bottom  lands  of  western  Kentwky  and  Tennessee."  It  doi»H  not  seem  proiier  that 
so  much  of  Viririnia  and  North  Carolina  should  be  included  in  the  L»)wer  Austral 
/.one.  Certainly  t)ie  flora  of  all  but  the  most  eastern  ]M>rtiou  of  Virginia  is  pre- 
dominantly <  'arobnian  rather  than  Austrori)iarian. 
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of  the  vegetation,  are  properly  Austroriparian  plants.  Among  these 
'* character  plants"  are  a  considerable  number  which  do  not  extend 
north  of  the  Dismal  Swamp  region,  namely: 


Zanthoxylum  dava-herctUis. 

Jatropha  siimuloaa, 

Berchemia  scandens. 

Comus  stricta, 

Nyssa  aquatica, 

Nyssa  biflora, 

Leucothoe  axillarvt, 
*Pieri8  nitidu, 

Styrax  grandifolia, 
^Fraxinus  caroliniana, 

Gelsemium  aempervirens. 

Callicarpa  americana, ' 
*Phy8alis  viseosa, 

Bignonia  crucigera,^ 
*Eupatorium  capillifolium, 
*Borrichia  fruiescens. 


Pinuii  palustris, 
*Eria  n  th  us  saccha  ro ides. 
*Panicuvi  gibbum.^ 
*  Uuiola  paniculata. 

Arnndinaria  macrosperma, 
*CyperHS  haspan. 
*Fimbristylis  spadicea. 

Cladium  effusvm. 

Carex  t^errucosa, 
*TiUand8ia  usneoides, 

Ataviosco  (Zephyranthes)  atamasco. 

Querciis  laurifolia. 
*Quercn8  virginiana. 

Clematis  crispa. 

Per  sea  horbonia, 

Persea  pvbescens, 
*Deciunaria  barbara, ' 

Those  species  whose  names  are  preceded  by  an  asterisk  (*)  are  not 
confined  to  the  Lower  Austral  zone,  but  extend  southward  into  the 
tropical  region.  A  complete  list  of  the  species  which  are  known  to 
reach  their  northern  limit  in  the  Dismal  Swamp  region  is  given  in 
the  table  of  northern  limits  of  Austroriparian  species,  which  will  be 
found  at  the  end  of  this  chapter. 

PLANTS    REACHING    THEIR    SOUTHERN   LIMIT  IN    THE    DISMAL    SWAMP 

REGION. 

Besides  the  Lower  Austral  element  which  dominates  the  flora  of 
this  region  and  the  large  number  of  Upper  Austral  species,  there  are 
a  number  of  plants  which  apparently  here  reach  their  southern  limit, 
at  least  in  the  Coastal  plain.  These  belong  to  three  categories:  (1) 
Strand  plants  hardly  to  be  reckoned  to  any  of  the  life  zones;  (2) 
mostly  palustrine  species,  chiefly  of  boreal  origin,  to  which  the  cold, 
wet  soil  of  the  swamps  offers  a  congenial  environment;  and  (3)  non- 
pahistrine  species,  which  are  either  of  the  Transition  zone  or  of 
both  that  and  the  Upper  Austral.  A  prefixed  (*)  indicates  that  the 
species  reaches  its  actual  austral  limit  in  point  of  latitude,  irrespective 
of  altitude,  in  the  Dismal  Swamp  region. 


1.    STRAND   PLANTS. 


*.l nnnoj)Jiila  arenaria.' 
'■  Fesfucd  rubra.'- 
"*  Lcciicd  iiiaritinut.^ 


* Aimnodenia  peploides. 
*  Hudsonia  tovientosa. 


'  ( )ccur.s  sparingly  in  mountain  valleys  in  eastern  Tennessee. 
Ranges  several  miles  south  of  Virginia  Beach  and  perhaps  into  North  Carolina, 
■  The  var.  (jhtucescens  Hack,  occurs  in  central  Tennessee. 
^  Accredited  by  Watson  to  Georgia,  but  this  requires  confirmation. 
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2.    PALUSTRINE  SPECIES. 


Dryopteri8{A8pidium)8p\nuloHa dilaUtUt,  *Carejf  caneftceim. 

Pa n  icularia  ( Glycerin )  hrachyphylla .  Ga  ultheria  procumbemu 
*Pa n  icida ria  ohtuna,  *  Utricula Ha  da ndestina. 

Pa w  icida ria  jxiUida, 


8.    NONPALUSTRINE  SPECIES. 


Career  v.osteUafa. 

JuHCoides  (Luzida)  piloHum. 

Cyprif)edin  m  ac<i  u  h\ 

Salia.' ftvriatilis  ( lotujifolia ) , 


Patent  ilia  pumila, 

Aijrimonia  striata. 

1  \derianella  chenojXHiifolia, 


NORTHERN    LIMITS   OF  AUSTRORIPARIAN    PLANTS    REACHING    THE 

DISMAL   SWAMP   REGION. 

The  following  tables  give  th(*  northern  limit  of  most  of  the  charac- 
teristic species  belonging  to  tlie  Coastal  plain  or  Austroriparian  area, 
which  extend  northward  along  or  near  the  coast  as  far  as  the  south- 
ern border  of  North  Carolina  or  farther.  In  some  c^ses  there  is  room 
for  doubt  as  to  whether  the  species  is  really  of  Austroriparian  rather 
than  of  Carolinian  origin.  But  the  great  majority  of  the  species  t>abn- 
lated  unquestionably  reach  their  greatest  development  and  widest 
distribution  in  the  former  zone. 

A  number  of  signs  are  used  in  order  to  denote  the  further  distribu- 
tion of  the  given  species.  Thus  an  asterisk  (*)  indicates  that  the 
species  so  designated  also  extends  into  the  Tropical  Zone,  or  at  least 
into  subtropi(?al  ])arts  of  Mexico  or  the  West  Indies.  A  dagger  (f)  is 
appended  to  the  names  of  si)ecies  whidi  range  northward  in  the 
Mississippi  Valley  to  latitude  'M)''  or  farther.  A  double  dagger  (J) 
d(»notes  a  strand  plant.  Species  of  that  formation  usually  have  a  wider 
rang(^  than  is  <'!nbraced  wit  liin  the  limits  of  a  singh*  life  zone.  Species 
indicated  in  th(»  columns  of  the  tabl(^  by  a  cross  ( X )  are  definitely 
known  to  (^xtend  nortliward  to  the  latitude  given.  In  almost  every 
case  such  rccoi'd  of  northward  range  is  based  upon  the  examination 
of  reasonably  authentic  specimens.  A  (juery  (?)  in  one  of  the  columns, 
opi)osite  the  name,  indicates  that  the  sj)e<Mes  is  reported  to  range  thus 
far  northward,  but  is  not  c«M*tainly  known  to  do  so.  A  numl)er  of 
these  Austroriparian  ])lants  also  occur  in  mon^or  less  limited  areas 
in  the  midst  of  the  ('arolinian,  or  even  of  the  Alleghanian  (Transition) 
zones,  c*hi(»fly  in  the  Appala<*hian  ar(*a,or  fart lu»r  west.  Such  stations 
ar<»  to  Iw  regarde<l  as  outposts  of  th(»  main  Austrorii)arian  flora,  for 
wliicli  local  conditions  of  climate  or  soil  <»xi)osure  (or  of  lH)th)  are 
r(»sponsible. ' 

StM'  K«»Hrney,  The  Lower  Austral  element  in  the  flora  of  the  southern  Appa- 
lachian n'gioii,  Sci»*nce,  n.  ser..  vol.  V2,  p.  S:J0  ( I'.H><>)- 
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Xartheni  Ihnit  of  species — ContinnecL 
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RELATIONSHIP  TO  OTHER  FLORA& 

Lot.  us  now  turn  to  the  broader  relationships  of  the  flora.  The  total 
number  of  indigenous  j^c^niM-a  of  Pteridophta  and  P2nibryoph>i^^a  of 
whieli  repr(»sentatives\vere  coUeeted  or  observed  in  the  Dismal  Swamp 
region  is  330.     Of  these  there  are — 

Endemic  in  eastern  N orth  America  (east  of  the  Rocky  Monntains) 26 

Endemic  in  North  America  ( including  Mexico  and  the  Antilles) 17 

Endemic  in  America  (North  and  South) 37 

Endemic  in  eastern  North  America  and  eastern  (chiefly  extratropical)  Asia.  26 

Endemic  in  the  Northern  Hemisphere 44 

136 
Of  wider  distribution 194 

330 

Tlie  distribution  of  the  less  widely  dispei'sed  genera  is  shown  in  the 
foUowing  table,  the  names  of  monotypie  genera  b(Mng  preceded  l>y 
an  *  and  those  of  genera  almost  but  not  (piitii  confined  to  the  partic- 
ular category  being  followed  by  a  i  : 

IHst rilmtimi  of  (jeiiera  of  limited  range. 


EasU'm  North 
Amor  ion. 


North  Aiiiori<*a. 

Mexico,  and  tho 

Antilles. 


Anioricji,  North 
aud  South. 


En.st4.»rii  North     i 
Amoric^i  und  (.'ust- 
urii  AhIu. 


Northern  Hemi' 
sphere. 


Triplasis. 

Eatonia. 

•Duli<*ljinm. 

Pcltaiidrii. 

I'vularia. 

Liniodornni  (Ca- 

lopo^on.). 
llicoria. 
Asiinina. 
♦Sassiifras. 
*SaiiKwi»Hria. 
Aronia. 
13ii]>ti.Mia. 
Cyrilla. 
♦  ftarot  hra. 
lliKlsoiiia. 
L«M'h«'a.  <- 
♦1)oi'<m1oii. 
Khoxia. 
Kalmia.  ■ 
♦Oxydcndrniii. 
Sal)l>atia. 
Hartonia. 
Da.systonia. 
Adi>}Kip>ii     (Kri- 

^'ia  > 
Laf'inaria      <  Lia- 

tris). 
Holtonia. 
Silphiuni. 


Taxodiuin. 
Vurca. 

Pro.son)ina<'a. 
Xohsma(  Lyonia.i. 
Monarda. 
Koollia  (Pycuan- 

thonmun. 
Pt*ntst*^nion.  J 
C'onoidj<,lis. 
Hoiistonia. 
Sitilijw  (Pyrrho- 

pappUK). 
C-hrv^ojiHis. 
Eutlianiia. 
Si'rico<'ar]ius. 
loiiactis. 
Iva. 
Rud)K.'«'kia. 


Philotria(  Elodoa '. 
Uniola. 
DiHtichli«.  '. 
Tillandsia. 
Pontodoria. 
Ataniowco  iZoidi- 

yranthos^ 
Sisyrinrniiim. 
Phorad   inlron. 
Bradbuiya  iCVn- 

trosoniai. 
Kostrli'tzkya. 
Ascyruni. 
( >|>iintia. 
i  )pn»>tht'ra. 
(4ayhiss{i<'ia. 
*  Polyi>nMnuni. 
(ioijoli)lms. 
VrrlK'na.  ■ 
Miinulus.  I 
(ii'vardia. 
Hii;ii<»iiia. 
Willu>rlnu'ya  i  Mi- 

kaniat. 
l^nM'hariH. 
Partboidiun. 
llorri«'lna. 
lIolianthuH. 


*  Zizania. 
Tipularla. 
SaiiruniB. 
Ncliimbo. 
Mai;nolia. 
IjiricMloiidron. 
L)i"<rumaria. 
Itra. 

Hanianu'lis. 
Liriuidanibar. 
Falcata  (Aniphi 

(Mir]>aoa). 
Apios. 

ParthiMUM-issiis. 
Triadonum  i  Elo- 

d»"Si. 
Ptilinniiuni  (Dis- 

(•••pli'ura). 
Nyssa. 
A/.aloa.  * 
IMt-ris. 
F^nik'aoa. 
Chioiianthiis. 
(li'Ni'niiuin. 
Trat'ii«'Io8por- 

niuiii. 

•  Phrynia. 
Mitdii'lla. 
Nalcdr.M. 


Osumncla.  i: 

WiK>dwardia.  i-. 

J  nnip««ruH. 

Ammophila. 

AcoruB. 

Lilium. 

Polyisonatnin. 

IriH. 

JnKlans. 

PopuIiiB. 

Ostrya, 

C'Hriunns. 

AInuH.  ± 

KatniH- 

Castanua. 

QuortniH. 

I.  hnus. 

M(»riiH. 

Conmiiitra. 

Asariiiu. 

Sa^inu. 

A  in  mi  idcn  ia  ( Hon- 

konyu). 
Nympluica     ^2ia- 

1>har>. 
('akilc. 
Spirm-o, 
Frai;aria.  *: 
Ptitontilla.  -I- 
(ii'iiin.  • 
A^riinoiiia.  f 

MahiM. 

Anndanrhier. 

C'rataoKUH.  ± 

<Vr<'i*». 

Kiionyinuii. 

Ciroaca. 

t'lfiita. 

CtirnuH.  ■* 

I'hiinaiihila. 

<>.xyi'<K'cn». 

FrazhiUN. 
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An  analysis  of  these  eohnnns  shows  tliat  more  than  two-thirds  of 
the  genera  occurring  in  the  Dismal  Swamp  region  which  ai^e  endemic 
in  eastei-n  Nortli  America  are  small  ones,  numbering  1  to  6  species, 
<in<l  of  these  a  lialf  dozen  are  monotypic.  Of  the  26  genera  common 
to  eastern  North  America  and  eastern  Asia  2  are  monotypic,  0  have 
2  si)e('ies  each,  and  4  consist  of  3  species  each.  The  others,  with  one 
exeei)tion  (Azalea),  number  4  to  10  species  each.  On  the  other  hand, 
the  genera  which  are  widely  distributed  in  America,  or  throughout 
the  Northern  Hemisphere,  are  mostly  of  considerable  size.  The  major- 
ity, wliicli  have  still  more  extensive  ranges,  include  several  of  the 
largest  of  tlie  genera  of  vascular  plants.  It  is  generally  admitted  that 
in  small  genera  of  comparatively  restricted  distribution  we  have  to  do 
in  many  eases  with  very  old  and  failing  types.  On  the  other  hand,  the 
large,  widely  dispersed  genera  are  dominant  and  in  many  cases  com- 
l)aratively  modern  types. 

The  total  number  of  species  of  pteridophytes  and  embryophytes 
collected  or  observed  is,  roughly,  720,  of  whicli  about  100  have  l)een 
introduced  by  tlie  direct  or  indirect  agency  of  man  from  other  regions, 
while  the  remainder  are  indigenous.  Of  the  indigenous  species  over 
500  are  endemic  in  extratropical  North  America,  the  great  majority 
in  th<^  counti-y  east  of  the  Rocky  Mountains  and  a  large  percentage  in 
the  Austroriparian  area.  The  nonendemic  but  indigenous  species 
occur  likewise  in  the  following  regions: 

1,  Tropical  Zone, 

(a)  Of  both  hemispheres 9 

{h)  Of  the  New  World  alone 50 

—  59 

2.  North  Temperate  Zone. 

{(i)  Europe  alone 2 

( />)  Europe  and  Asia 23 

(c)  Asia  alone 6 

31 

Total 90 

1.  Tropical  Zone, 

(a)   BOTH    HEMISPHERES. 

C!/{>rrKy  has^xin,  Centella  asiatica. 

( 'njH'nis  cscnleiihis,  Dichondra  evolvulacea. 

Sjunxli'la  polyrhiza.  Physalis  angulata, 

Il/ldrocntt/le  nmhelhita,  Monniera  vionniera, 
Jhldrocotiile  ranniiculoidea. 


4r>() 
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(b)   THE  NKW 

Polypfxlium  2)olypo<lioUh's, 
Tnylochin  ttfriata, 
Sagittarin  la  uvi folia, 
Erianihus  saceharoides  (Cul)a). 
Pasjxihtm  distich  inn. 
Pasjxthtm  rompressinn . 
Patn'rnm  gibhmn  (Cuba). 
Cenchrns  (ribnloidcs  vmcrocephahis, 
UnioUi  I Ki  n ic  u hi  ta . 
Ele(H'havix  mufafa, 
EIcocImi ris  itch rcata. 
SteuophyUii.s  capiUa ris, 
FitnJn'isfi/Iis  a  ui  n  w  mil  is, 
Fimbj'isiylis  cdsia nea, 
Fimbrisfylis  Id.vd, 
FiDibiu'sfylis  sp<nlicra. 
Ryn('h(n<]H>va  cymn.sa  (Cuba). 
Svlcria  pa  ncijlont  ( Cuba) . 
Jiuicns  rciM'Ns  (Cuba). 
Qiierciis  viiyitiiand  (Cuba). 
Li'jtidiiDu  virgin  iciun, 
Cha  mdccrisid  fascicula  ris, 
Brddbiiryd  rirgiiiidnd, 
PhyUa)! th us  varolieusis, 
Paj'iheiidcissns  qu inquvfolid  ( Cuba ) . 


WORLD   AIA>N£. 

Sida  spinosd, 
Rotala  raviosior, 
Oenothera  lacitiiata, 
Proserpinaca  palustris  (Cnba). 
Pier  is  nitida  (Cuba). 
Sam  ohiH  floribu  ndtis. 
Fraxiniis  caroliniaiut  (Cnba). 
Gelse ni i it  m  semjiervirens, 
Polyprem  inn  procnmhens, 
SdblKitia  calyeina, 
Trachelosi^nmun  diffonn^, 
Ciiscuta  ariHinsis, 
Physalis  riscosa, 
Linarid  cauddensis, 
Oldenlandia  uni flora  (Cuba). 
Cephala  n  th  us  (Hidden  talis  { Cuba) . 
Ambrosia  artem  isiaefolia. 
Eupatorium  capillifolium, 
Williiglmea  sea  ndens, 
Leptilon  canadense, 
Plnchea  camphorata, 
Gnaphalium  purpiireum, 
Bornchiii  frutescens, 
Bidens  bipinnata, 
Erech  t  ites  h  ivracifolia. 


Ammopli ild  drcnaria. 


Osmnndd  irgdlis, 
Dryo] )trr is  spinidt >sd , 
Jieris  dtp!  Hi  lid. 
Asplen  ill  in  Jili.r-foem  ina, 
Lycopodinin  iiinndafinn, 
Typhd  d  ngiistifolid, 
HonialiKrnch  riis  oryzoides, 
Alopt'cnrns  gvn  iriilatus, 
Fcstiivd  rnbi'd. 
Carer  cdncscfns, 
Scirpiis  Idc list  ris. 
Acorns  vdlamns, 

Zizdnid  dipidficd, 
Pogon  id  opli  ioglossoides, 
Ostrijd  rirginidiid. 


2.  North  l\nnperate  Zone, 

{a)   EUUOPE  ALONE. 

Drosera  intermedia, 

{b)    PU'KOPK    AM)   ASLV. 

,Inncnidcs  cdnipe^tre. 

Atripicv  hdstdtd, 

Salirornia  hcrlKUwa, 

Salsold  kfdi, 

A m  niiulcn  ia  2>iploide8, 

Tissa  marina, 

Isnardia  palnstris, 

CircdCd  littctiana. 

Ch  im  dph  Ha  u  m  Mia  ta , 

Bidens  ccrnna. 

Potent  ilia  monsjieliensiH, 

(C)   ASIA  ALONE. 

Triaden  n7n  virgin  icum, 
Monotropa  uni  flora, 
Phryma  leptostaehya. 


Tin*  (Mjuatorial  oriji^in  of  tlio  doininant  eh^iiKMit.  in  the  flora  of  tho 
Dismal  Swain[)  ro^ioii  is  strikiiijrly  illustrated  by  tli(»  fact  tliat  of  its 
iioneiKlemir  in(liji:eiious  species  t  wire  as  many  oeeiir  in  t mpii^iil  Amer- 
ica as  in  tlic  tiMiiperato  rejrions  of  tlie  01<1  World. 
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Of  iutroduced  piauts  that  have  become  naturalized  in  the  Dismal 
Swamp  region,  96  species  were  collected  or  observed,  although  the 
total  number  occurring  there  is  undoubtedly  considerably  greater. 
The  origin  of  these  species  is  as  follows: 

Europe    -  76 

Tropical  America -.. --     9 

Tropical  Asia  ..... - 6 

Eastern  extratropical  Asia _ 3 

Extratropical  North  America .     2 

Total -  96 

In  the  following  table  is  given  a  list  of  the  families  of  Pteridophyta 
and  Embryophyta  which  are  represented  In  the  flora  of  the  Dismal 
Swamp  region,  with  the  number  of  genera  and  species  of  each  which 
there  occur.  Owing  to  the  fragmentary  nature  of  tlu^  collections  of 
Tliallophyta  whicli  were  made,  it  has  seemed  best  to  omit  these,  and 
likewise  the  Bryophyta,  from  the  table.  It  is  not  to  bo  supposed  tliat 
nearly  the  total  number  of  species,  or  even  of  genc^'a,  \vhich  actually 
occur  in  the  region  are  here  included.  But  it  is  believed  that  the 
enumeration  embraces  a  large  majority  of  both  the  species  and  the 
genera  in  the  groups  included.  Only  such  species  as  are  c(M'tainly  or 
very  jDrobably  indigenous  are  here  enumerated. 

The  object  of  the  table  is  to  present  the  distribution  of  the  flora  by 
families,  so  that  those  which  are  dominant  in  the  region  will  at  once 
appear.     The  t\velve  largest  families  are  as  foUoNvs: 


Family. 

Number 
of  genera. 

Number 
of  species. 

83 
69 
68 
26 
15 
15 

Family. 

Number 
of  genera. 

Number 
of  species. 

Poaceae  (Gramineae) 

32 
14 
28 
15 
3 
7 

1 

1 

Ericaceae 

8 

8 

•> 

f^ 

6 
8 
6 

• 

13 

(/Vperacea© 

Scropiiulariaceae 

Juncaceae 

12 

(v'oinpoaitae 

12 

Viciaceae(Paplliouaceae) 
Fagaceae  

Orchidaceae 

11 

Nepetaceao 

11 

Bosaceae 

RuDiaceao 

11 

Tlie  i)rominence  of  such  families  as  Fagaceae,  Rosaceae,  Ericac^eae, 
Juncaceae,  Nepetaceae,  and,  in  Cyperaceae,  the  genus  Carex,  in  the 
Dismal  Swamp  region  is  sufficient  evidence  that  there  is  a  strong 
l)()real  element  in  its  flora.  On  the  other  hand,  thei*e  is  a  great 
development  of  other  Cyperaceae  (notably  Cyperus  and  Hyncho- 
spora),  which  belong  essentially  to  the  warmer  parts  of  the  world; 
of  Viciaceae  (chiefly  belonging  to  tnbes  and  even  genera  which  are 
wid(»ly  distributed  in  the  tropics);  and  of  Scropiiulariaceae  (princi- 
pally in  the  largely  tropical  tribes  Gi'atioleae  and  Gerardieae).  In 
Com  posit  le,  the  Eupatorieae,  a  mainly  tropical  tribe,  ai'e  abundantly 
represented,  while  the  Anthemideae  and  Senecionideae,  which  are 
largely  boreal  tribes,  are  almost  wanting,  tlie  former  being  represented 
only  by  introduced  species.  Furthermore  in  the  largest  family,  that 
of  the  true  grasses,  Poaceae  (Gramineae),  one-half  of  the  indigenous 
sf)ecies  l)elong  to  the  two  largely  tropical  tribes  Andropogoneae  and 
Paniceae. 
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The  i-fsiHrcrlivi'ly  <-lii<-f1.v  lrii|ii(-al  ami  cliic-fly  extmtropical  families 
of  llu?  flum  are  indi<Mt<><l  in  the  table,  the  former  by  an  affixed  (T), 
lli«  laltcr-  (K),  Kainilii^s  of  which  the  majority  of  species  are  Ameri- 
etui  101-  <l<-si[;iiat<>il  (TA)  or  (EA)  as  the  ease  may  bo.  Extratropical 
fumjiies  that  mi-  iiioi-e  siruiijily  develoiMMl  iii  the  northern  than  in  the 
Hoiilheru  heiiiis]i)ieri'  are  nmrke'l  (KB).  It  may  be  mentioned  that. 
the  iiiiinber  of  families  and  of  (fenera  iveogiiiKed  in  the  following  lut 
in  sujiiewlial  larjrer  than  wiiiil<l  lie  the  ease  if  the  limits  of  families 
unci  geiiem,  as  deliiied  in  mosi  stanthii-d  syslematit;  works,  had  been 
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AOBICULTUBAL  PBODUCTS. 

Ill  order  that  we  may  discuss  intelligibly  the  connection  between 
the  character  of  the  native  vegetation  and  that  of  the  soil,  especially 
as  affording  an  indication  of  the  probable  agricultural  value  of  the 
latter,  it  is  necessary  to  describe  briefly  the  principal  crops  of  the 
region,  and  to  indicate  the  methods  employed  in  cultivating  them,  as 
well  as  the  leading  types  of  soil  which  are  best  adapted  to  each  (Pis. 
LXXVI,  LXXVII).  The  chief  cultivated  plants  of  the  country  have 
already  been  enumerated  in  the  description  of  the  plant  formations, 
but  there  only  in  order  to  complete  the  picture  of  the  plant  covering 
of  the  region. 

The  most  important  of  the  crop  plants  of  the  Dismal  Swamp  region 
can  be  classified  as  follows:  (1)  garden  vegetables  or  truck  crops, 
(2)  cereals,  (3)  cotton,  (4)  forage  plants,  (5)  peanuts,  (6)  fruits. 

truce:  crops. 

There  is  now  an  almost  continuous  strip  of  land  along  the  coast  of 
the  United  States,  from  Massachusetts  to  southern  Florida,  which  is 
devote<l  to  the  production  of  market-garden  vegetables,  or  ''truck." 
The  country  about  Norfolk  was  one  of  the  first  in  this  belt  to  adopt 
the  trucking  industry  upon  a  large  scale,  and  it  is  still  equal  in 
iinportaiR'c  to  any  other  area,  excepting,  perhaps,  that  about  New 
York  City.  The  different  table  vegetables  can  be  brought  to  matu- 
I'ity  seveial  weeks  earlier  in  this  mild  climate  than  in  the  vicinity  of 
t  lie  large  Northern  cities  which  afford  the  principal  market  for  them. 
l>y  the  extension  of  the  trucking  industry  much  farther  south  than 
southeastern  Virginia,  it  has  become  possible  to  supply  Northern 
tables  witli  most  of  the  favorite  vegetables  in  fresh  condition  through- 
out the  year.  But  this  has  not  destroyed  the  market  for  truck  raised 
about  Norfolk,  because,  while  any  particular  vegetable  grown,  for 
example,  in  South  Carolina  or  in  Florida  reaches  the  Northern  cities 
much  earlier  than  the  Norfolk  crop,  there  is  a  period  following  the 
gathering  of  the  more  Southern  and  preceding  the  maturity  of  the 
more  Northern  crop,  during  which  the  region  around  Norfolk  has  a 
in()n()l)oly  of  the  market  for  that  particular  vegetable.  Consequently 
there  is  a  constant  succession  from  South  to  North,  during  each  sea- 
son, ill  the  maturing  and  marketing  of  each  of  the  principal  garden 
\('g('tal)les. 

As  has  ])een  mentioned  in  the  chapter  on  soils,  the  land  which  is  best 
lille(l  tor  the  cultivation  of  these  crops  lies  immediately  upon  or  very 
near  t  lie  coast.  There  are  s(*veral  reasons  for  this:  First,  the  temper- 
ing elVect  upon  the  climate  of  the  neighborhood  of  the  sea,  which  greatly 
(liiiiiiiislics  the  danger  of  loss  from  late  spring  and  early  fall  frosts; 
second,  the  light,  sandy,  warm,  and  Avell-drained  character  of  the  soil, 
wliieli  facilitates  the  process  of  forcing;  finally,  the  convenience  for 
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elusip  truuspo rial  ion  by  \vat(M*.  In  tho  Disinal  Swamp  region,  as 
elscwiuMT,  it  is  th<»  land  bordering  salt  water  or  within  a  very  few 
miles  of  it  that  is  most  largely  used  for  growing  truck.  No  statistics 
later  than  those  given  in  the  reports  of  the  Eleventh  Census  could  bo 
obtained  as  to  the  extent  of  country  occupied  by  these  crops,  and  it 
would  1k^  diflunilt  to  form  a  close  estimate,  owing  to  the  fact  that  the 
truck  farms  ari^  scattered  over  a  h)ng  and  much  indenUnl  shore  line, 
and  also  because  th(»  aiH^a  planted  varies,  although  not,  jwrhaps,  to 
any  great  extc^nt,  from  year  to  year. 

'I'he  largest  aieas  of  truck  land  in  the  i-egion  ]x)rder  ui)on  the  Kliz- 
alH^th  Kiv(M'  and  its  branches,  especially  the  southern  and  western 
branches;  but  tluM-e  are  also  num<»rous  large  truck  farms  imm<HliateIy 
north  and  east  of  Norfolk  and  south  of  Portsmouth  and  lU^rkley. 
Certain  ti'uck  croi)s,  notably  potatoes  and  strawberries,  aiv  largely 
and  succ(\ssfuliy  grown  in  the  heavier  soils  farther  Inland  along  all 
Uw  railways  which  enter  Norfolk,  but  for  most  vegetiibles  the  light 
soils  along  th(^  coast  are  decide<lly  best  suit<Hl.  The  sands  of  the 
outer  coast,  bord(M-ing  Chesapeake*  l>ay  and  tlie  Atlantic  Ocean,  are 
of  course  not  adapt(»<l  to  cultivation,  as  they  are  t(K>  much  exixjscd  to 
winds  laden  with  sand  or  with  sjmiy. 

On  the  south(»rn  border  of  the  region,  along  AllM'marle  Sound,  truck 
crops  are  grown  to  sonu^  (^xt-ent,  but  are  of  secondary  importance; 
e.  g.,  near  Hdenton,  N.  C.,  where  cotton  and  ])eanuts  are  the  staple 
agricultural  products.  South  of  tlu»  Disnuil  Swamp  region,  uvav 
Newbern,  N.  C.,  is  another  of  the  most  important  an<l  lH»st  known 
trucking  arras  along  the  coast.  Hen*  most  of  the  croi)s  matuiv  alxmt 
ten  days  earli(M*  than  around  Norfolk.  The  well-drained,  warm, 
loamy  lands  lying  betw<M*n  the  Neuse  and  Trent  rivers,  immediately 
west  of  this  town,  are  almost  entirely  devoted  to  crops  of  gnnlen 
vegetables. 

Tlie  sandy  or  light  loamy  soils  of  the  idaiu  alxnit  Norfolk  nm  not 
naturally  very  fertih*,  but  they  are  warm  and  easily  worked,  which 
makes  them  eminently  fitted  for  bringing  cmps  to  early  maturity. 
Their  original  i)overty  in  various  I'lements  of  plant  fo<Ml  is  comix'n- 
sated  by  (he  use  of  enormous  <|uantities  of  tertilizera,  and  this  is  a 
source  of  great  exp(»ns(»  to  the  trucker,  wliose  initial  outlay  is  much 
more  considerable  than  that  of  otiier  farmei*s.  'I'lie  metlwHl  of  culti- 
vation of  most  tru<'k  crops  is  highly  intensiv4».  In  a<hliti(ni  to  heavy 
fertili/iiig,  inucli  time  and  labor  must  be  spent  upon  most  of  tho 
croi)s.  Mor<'<>V(M\  the  gatliering  of  them  ree  pi  ires  the  employment  of 
many  lahorcM-s,  as  the  work  is  slow  ami  tlie  <'ro[)  can  not  Ik»  allowiMl 
to  stand  upon  the  irroiind  after  it  has  mature<l.  Tliis  is  particularly 
true  of  strawberries,  but  api)lies  to  all  the  truck  crops. 

The  princi[)al  gar<len  vegetable's  grown  in  tlie  (*ountry  al>out  Nor- 
folk are,  in  about  the  order  in  which  they  mature,  kale,  s])inach,  let- 
tuce (these  three  marketed  in  winter),  radishes,  asparagus,  strawber- 
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ries  (tliose  tlircn^  are  spring  crops),  peas,  iKjans,  squash,  cabbage  (these 
four  are  iiuirketed  in  early  summer),  cucumbers,  potatoes,  tomatoes, 
watermelons,  cantaloupes,  and  sweet  potatoes.  The  largest  acreage  is 
in  potatoes,  the  next  in  cabbage,  the  third  in  strawberries.  Crops  of 
comparativel}^  small  importance  are  beets,  turnips,  and  onions.  Sweet 
corn  is  i-aised  in  a  small  way  for  local  consumption,  but  the  difficulty 
of  transi)ortation  precludes  its  being  an  important  truck  crop. 

Tlio  cultivation  of  celery  has  been  successfully  undertaken  upon 
the  rich  black-gum  lands  which  have  been  reclaimed  from  the  wooded 
swamps.  Only  one  crop  can  be  made  in  a  season  on  account  of  the 
warmtli  of  the  climate,  but  the  product  is  said  to  equal  in  quality  the 
best  Michigan  celery. 

Tlie  Norfolk  region  is  well  known  for  its  potato  crop.  Potatoes  are 
grown  not  only  on  the  light  soils  near  the  coast,  where  they  mature 
earl 3%  but  also  on  a  large  scale  in  the  heavier,  rich  soils  along  the 
eastern  border  of  the  Dismal  Swamp,  where  the  average  yield  is  said 
to  he  about  80  barrels  per  acre.  Two  crops  are  often  raised  on 
the  same  land  in  one  season.  The  first  is  marketed,  while  the  second- 
ci-oj)  potatoes  are  smaller  and  are  partly  used  for  ''seed,"  being  usually 
j:ath(»red  before  they  have  fully  matured,  which  insures  great  vitality. 
The  "seed"  potatoes  are  largely  shipped  to  Northern  and  Eastern 
glowers,  many  of  whom  prefer  them  to  native-grown  ''seed."  They 
are  generally  too  small  to  cut  in  pieces,  but  are  "bled"  by  slicing  off 
a  small  piece  before  planting. 

Strawberries  are  cultivated  extensively,  the  Thompson  and  the 
11  otf man  being  the  favorite  varieties.  The  plants  are  often  set  out 
the  first  year  in  rows  with  cabbages,  which  protect  them  while  young. 
The  greater  part  of  the  crop  is  marketed  by  the  middle  of  May,  the 
berries  being  picked  in  the  field  into  the  boxes  in  which  they  are  sold. 
The  l)oxes  are  then  packed  in  crates,  60  boxes  to  the  crate,  small 
.«heds  being  often  erected  in  the  fields  for  the  purpose  of  packing. 
The  pickers  are  negroes  and  receive  usually  2  cents,  but,  toward  the 
end  of  the  season,  sometimes  only  1^  cents  a  box  for  their  work.  A 
st  rawberry  held  at  picking  time,  alive  with  men,  women,  and  children 
gathering  the  berries,  is  an  animated  sight. 

Peas  and  beans  are  usually  gathered  in  large  baskets,  and  the 
taking  off  of  these  crops  also  requires  many  laborers.     Most  of  the* 
other  truck  crops  can  be  gathered  more  rapidly,  and  fewer  hands  are. 
iieeded  for  them. 

( )n  the  southern  border  of  the  Dismal  Swamp  region  other  crops- 
are  usuall}^  more  important  than  truck.  Around  Edenton,  however,. 
the  light,  warm,  loamy  soils,  which  are  best  suited  to  cotton,  are  alsa 
well  adapted  to  sweet  potatoes,  tomatoes,  etc.,  and  they  are  raised  in. 
considerable  quantit3\ 

At  Newbern,  N.  C,  the  season  is  usually  nearly  two  weeks  earlier 
than  about  Norfolk,  and  the  former  usually  holds  the  market  for  each 
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iiii  port  ant  truck  crop  f'orahoiit  that  l<'ii*;1h  of  time.  Hut  asprimrwith 
iiiiiisualiy  rapidly  risiii;:  tcmpcrat tin*  will  larjirelyol)! iterate  the  differ- 
i'lu'd  and  brin;;  Nowixfrn  into  competition  with  Norfolk. 

Thir  principal  ;rard<Mi  v<'getablcs  grown  at  Xewbern  are  potatoes, 
cabbajrcs.  strawlwrrics,  tomatoes,  p<?as,  lM*aii.s,  squash,  rutabaj^as, 
cantaloupes,  swcd  potatcK*s,  ofrgplant,  cucumlx*i's,  asparagus,  and 
lettuce,  of  tln*s«*,  as  at  Norfolk,  jKitatoes  rank  first  in  aci-eage,  cab- 
bages secon<l,  and  strawlierries,  of  which  the  cultivation  is  rapidly 
in<M-easing,  third.  Pumpkins  are  also  rais*Ml  in  the  vicinity  of  New- 
IxM'n,  tlic  usual  practice  r)f  planting  them  with  corn  being  followed. 
Of  s<»veral  of  tin*  early  siimm<*r  vegetables  a  second  cmp  is  often 
made  in  th*'  fall — e.  g.,  potatoes,  string  beans,  and  i>eas.  The  second 
croj)  of  potatoes  is  jiartly  iis(mI  for  s<*ed  and  the  remainder  is  mar- 
ketcMl  for  table  use.  Potatoes  are  hirgely  grown  near  Newbern  on 
hind  that  has  been  reclaim<»d  from  swamps,  but  the  proiluct  of  such 
soil  is  said  to  Ix'  oftcMi  dark  in  color,  while*  th<»  Early  Rose  potatoes, 
which  arc  grown  in  the*  typical  truck  soils  of  the  region — light,  sandy 
loams  -have  a  fine  white  color.  Potatoes  are  extensively  grown  in 
the  bottom  land  of  tin*  Neuse  RivcM",  but  there  the  soil  is  shindy  rather 
than  siltv. 

Cabbages  are  grown  in  the  vicinity  of  N<»w]M»rn  in  the  light  loams 
as  well  as  in  heavi<*r  soils,  but  th(»  latter  are  best  suitcnl  to  this  cn)p. 
When  cabbages  ar<»  to  be  put  into  the  light  lands,  compost  is  usually 
Hpjilicd  to  serve  as  a  mulch.  Tin?  ordinary  yield  of  this  cmp  at  New- 
b(M'n  is  about  -Hi)  barrels  to  th<^  acre. 

Strawberries  are  suc.c<»ssfully  grown  both  on  the  light  loams  and  on 
the  som<»what  heavicM*  and  richer  "gallberry"  lands.  This  crop  is 
usually  more  highly  cultivated  than  at  Norfolk,  can?  l)eing  taken  to 
k<M»p  the  rows  <'onslantly  fr(M»  from  weeds.  Quality  rather  than  quan- 
tity is  aimed  at  in  tin*  endeavor  to  hold  a  high-grade  market  for  this 
siM^tion.  Tin*  Thompson  is  a  |)opular  variety,  and  laUdy  the  IJrand}'- 
win<^  has  come  into  favor  with  som<»  growers.  The  "vines"  live 
through  the wint<»rabout  Newb<»rn  without  protection, but  are  usually 
covered  in  early  spring  with  a  mul(*h  of  pine  straw,  which  tends  to 
pnjvent  the  plants  being  buried  in  the  sand  during  heavy  mi ns  iis 
well  as  to  protect  them  against  lato  frosts.  At  Norfolk  some  gi'owers 
Ixjlievethal  the  pres<»nce  of  wccmIs  amongtlu*  strawberry  plants  serves 
as  a  partial  protection  during  tlu^  wint<'r. 

LcMtuce  is  sown  at  N(»wb<M-n  in  fraim»s,  and  the  ])lants  are  then  set 
out  in  large  beds,  HI  leet  wide  and  ov«*r  lMM)  fe(»t  long.  Tw(» crops  aiti 
usually  made,  oik*  being  market(Ml  between  Thanksgiving  Day  and 
Christmas  and  the  second  some  weeks  later. 

Theamount  of  f(M'til izer  necessary  in  order  to  make  a  good  truck cropof 
coiirs(»  varies  somewhat  with  tiu^characterof  the  soil  and  the  crop,  but  is 
always  considiMable.  Alumt oneton  tothe  aercMs the  usual  (piantity  for 
the  typical  light  soils.    The  black  galllH'rry  lands  near  Newbern  require 
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something  like  1,800  pounds  of  potash  for  potatoes  and  1,000  for  ber- 
ries. Tliese  crops  also  demand  much  labor  and  care  for  planting, 
cultivating,  gathering,  and  marketing.  An  experienced  grower  at 
Newbern  estimated  that  one  team  of  mules  or  horses  to  every  10  acres 
is  Die  minimum  requirement  for  a  truck  farm.  In  addition  to  the 
expense  of  producing  a  crop,  the  uncertaint}''  of  the  yield,  and  espe- 
cially of  the  market,  must  be  taken  into  consideration.  It  can  be 
safely  said  that  no  branch  of  agriculture  in  the  United  States  makes 
heavier  demands  upon  the  courage,  the  industry,  and  the  intelligence 
of  the  farmer  than  does  truck  growing. 

CEBEAIiS. 

The  only  important  cereal  and,  next  to  the  truck  crops,  the  most 
important  agricultural  product  of  the  Dismal  Swamp  region  is  corn. 
Corn  is  largely  raised  on  the  truck  soils,  after  one  or  two  earlier 
crops  of  garden  vegetable's  have  been  removed.  But  land  of  this 
cliaracter  is  too  light  and  has  too  little  bottom  to  ^ield  a  first-class 
crop,  even  if  the  «orn  were  planted  early  enough  to  make  its  full 
growth.  The  stalks  are  usually  short  and  thin  and  the  total  leaf  sur- 
face^ is  small  and  has  not  the  fine  green  color  which  corn  at  its  best 
should  liave.  Consequently  the  ears  are  neither  large  nor  full,  and 
the  crop  hardly  meets  the  local  demand. 

Tlic  heavier  lands  of  the  interior,  in  Norfolk  and  Princess  Anne 
coniilies,  are  naturally  better  for  cereals  than  are  the  coast  soils,  hav- 
ing a  greater  content  of  silt  or  of  clay  and  therefore  holding  water 
better.  But  in  many  places  they  have  been  exhausted  by  long  culti- 
vation in  corn  or  cotton,  without  the  practice  of  intelligent  rotation. 

The  finest  corn  land  of  the  region  is  unquestionably  that  which  has 
been  (*leared  from  the  wooded  swamps.  Extensive  bodies  of  such 
land  occur  along  tlie  Dismal  Swamp  Canal,  and  are  largely  in  corn. 
WluMi  first  cleared,  the  best  type  of  black-gum  land  brings,  without 
application  of  lime  or  fertilizers,  80  bushels  of  corn  to  the  acre.  The 
stalks  are  often  10,  12,  and  sometimes  10  feet  high.  Even  after  several 
yea  IS  of  cultivation  such  land,  with  little  or  no  treatment,  continues 
to  yic^ld  40  l)nshels.  One  field,  said  to  have  been  in  corn  almost  con- 
tinuously for  at  least  forty  years,  still  produces  20  to  25  bushels  of 
corn  to  th(»  acre.  It  has  been  allowed  to  lie  idle  sometimes  for  a  year 
or  two,  but  rotation  has  not  been  practiced.  Most  of  the  corn  raised 
on  t  he  largest  farm  in  the  section  (about  800  acres  in  extent)  is  exported 
t  o  ( Jcrmany,  where  it  is  used  for  seed.  It  is  a  White  Dent  with  a  very 
lont;  grain,  and  is  known  as  ''Horse-tooth  Corn"  (PI.  LXXVI). 

Swain})  lands  at  Newbern  are  usually  planted  in  corn  immediately 
after  clearing,  without  the  application  of  fertilizers.  The  first  year 
two  oi-  three  crops  are  made.  Thc^n  tlie  stumps  are  burnt  off  and  cul- 
tivation is  begun.     Land  of  this  character  at  Newbern  will  produce 


468  BOTANICAL    SURVEY    OF    DISMAL   sVaMP   BEGION. 

75  barivls  p(M*  aero  of  early  potatoes  and  in  the  same  season  abont  5 
barrels  of  corn. 

Wheat  is  said  to  have  l)een  successfully  grown  near  Suffolk  and  else- 
wliere  in  the  region,  ainl  is  still  raised  in  small  quantities  here  and 
there  on  th(5  inland  soils  with  clayey  bottom  and  cxmsiderable  water 
cont(»nt,  but  it  is  hardl}'  wortli  mentioning  a.s  a  crop  of  the  region. 
The  summers  are  doubtless  too  hot  for  the  profitable  cultivation  of 
this  (♦ereal. 

Oats  are  grown  to  a  considerable  extent  and  to  fair  advantage, 
chi(»fly  in  the  stiffer  upland  soils  at  some  distance  from  the  coast. 
Barley  and  rye  arc^  also  occasionally  raised  in  land  of  similar  char- 
acter.  Th(»  last  three  cereals  are  used  in  tliis  region  as  forage  plants. 
Oats  and  barley  are  freciuently  sown  with  field  peas. 

Numerous  small  fields  of  upland  rice  are  to  be  seen  near  the  north 
shore  of  Albemarle  Sound,  wliere  it  is  grown  on  the  same  light,  loamy 
soil  that  is  preferred  for  cotton.  Of  course  this  variety  is  not  culti- 
vated with  periodical  sluicing  of  the  fields,  as  is  common  rice,  which 
is  a  staple  crop  farther  south,  near  Wilmington. 

COTTOWr. 

This  great  staple  is  grown  in  a  small  way  in  the  lower  part  of  Nor- 
folk and  Princess  Ann  countless,  Va.,  but  on  land  which  is  for  the 
most  part  pretty  well  woi*n  out.  In  the  most  southern  part  of  the 
Dismal  Swamp  region,  howeyer,  e.  g.,  about  Edenton,  N.  C,  cotton 
is  the  princii)al  crop,  and  thriyes  on  the  light,  brown,  loamy  soils. 
Near  X<'wbern  it  is  also  an  important  i)roduct,  l)eing  gro\\Ti  to  advan- 
tage on  th(^  ti'U(»k  soils.  It  is  often  sown  after  a  crop  of  peas,  pota- 
toes, or  other  early  truck  has  Ikhmi  removed  from  the  land.  Cotton 
does  well  also  on  tlu^  richer  gallberry  land  in  the  neighborhood  of 
Newbern. 

FORAGE  PLANTS. 

Th(^  ordinai-y  meadow  grasses  are  not.  cultivat<Hl  to  any  noteworthy 
(extent  about  Norfolk.  The  com|)arat.iyely  small  number  of  live  stock 
raised  in  th(»  n^gion  can  b(^  suppli(*d  with  green  jiasturage  during  a 
gn^at  part  of  the  year,  tlianks  to  tlie  long  moist  summei's  and  the  mild 
winters. 

In  winter  and  early  s])ring  cattle  are  allowed  to  graze  chiefly  on  the 
young  leaf  shoots  of  the  *'  hmmIs"  or  rniu^  (AnuHlitiarid  marrospervia 
and  J.  tcrtd)  which  abound  in  eyery  moist  wocwlland.  The  broom- 
sedges  (sp(»cies  of  Andro])ogon,  es])ecially  A.  vinjiniruH)  afford  eon- 
sideivible  natural  pasturage  during  the  s|)ring  months.  In  earl}'' 
summer  the  yarious  Leguminosae  ((^specially  species  of  Meibomia 
and  Lespe(h»za),  which  abound  in  open  woiMllands,  affonl  some  graz- 
inir  to  <'attle.  Th(»  natiyt*  i)artridg(»  pea  {(Vtanifierrishi  fascicular  is) 
and  the  introduc(Ml  Japan  cloyer  {Lvspuleza  striata)^  lM)th  of  which 
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are  occasiouallj^  abundant  on  sandy  I'oadsides,  are  much  relished  by 
stock. 

Wliat  liay  is  needed  is  largely  afforded  by  crab  grass  {Syntherisma 
(Panirinn)  sanguinale),  which  springs  up  abundantly  and  spontane- 
ously in  every  truck  field  after  the  crop  has  been  removed.  If  the  land 
is  then  allowed  to  lie  idle,  two  crops  of  "  crabhaj^ "  can  be  secured  before 
the  fall-sown  truck  is  put  in.  The  fii'st  crop  makes  excellent  forage, 
while  the  second  is  inferior,  and  is  chiefly  useful  for  bedding.  It 
takes  about  ten  days  to  cure  crab  grass  thoroughly.  After  it  has 
been  mown  the  stubble  is  usually  plowed  under,  but  sometimes  is  left 
standing  until  the  next  crop  of  truck  is  to  be  sown,  when  the  crab- 
grass  stubble  is  burnt  over. 

Cowpeas  are  the  principal  cultivated  forage  crop  in  this  section, 
and  are  usually  planted  with  corn,  but  sometimes  alone.  Here,  as 
elsewhere  through  the  southeastern  States,  this  legume  is  more  highly 
valued  for  restoring  exhausted  soils  than  any  other,  as  its  roots  pene- 
trate deeper  than  those  of  clover,  and  it  is  better  adapted  to  the 
long,  hot  summer.  It  is  said  in  one  year  to  render  ''  kind  "  and  ''  mel- 
low" soils  which  were  stiff  and  almost  unworkable.  When  used  for 
this  puri)ose  the  peas  are  plowed  under.  If  the  next  crop  is  to  be  pota- 
toes, however,  the  tops  of  the  vines  should  first  be  cut,  as  otherwise  the 
potatoes  are  liable  to  "scab."  Cowpea  ha^Ms  often  cured  in  ricks. 
The  vines,  either  alone  or  mixed  with  crab  grass,  are  stacked  upon 
wooden  frames  which  consist  of  horizontal  arms  fastened  to  a  vertical 
pole,  and  are  thus  left  to  dr3\  In  the  Diemal  Swamp  region,  and 
near  Xew])ern,  the  "Black-Eye"  pea  is  the  variety  most  frequently 
grown.     At  Newbern  the  "Lady"  pea  also  is  sometimes  used. 

(xernian  millet  is  frequently  cultivated  neai*  Norfolk  as  a  forage 
plant  and  grows  well  in  the  light  truck  soils.  The  use  of  oats,  rye, 
and  barley  has  already  been  mentioned. 

Timothy  is  successfully  cultivated  on  the  heavier  soils,  especially 
those  reclaimed  from  the  Dismal  Swamp  (PI.  LXXVII).  One  field  of 
about  '22  nei-es,  at  Wallaceton,  which  had  been  cultivated  for  about 
liv(*  years,  part  of  the  time  in  potatoes,  and  had  therefore  been 
tr<'ale(l  with  lime  and  fei'tilizers,  yielded  as  much  as  2  tons  of  tim- 
olliv  hav  to  the  acre. 

(Mo\eis,  I'ed  and  alsike,  are  fi'cquently  grown  on  the  heavier  inland 
soils,  where  oats,  l)arley,  and  rye  thrive  best.  Crimson  clover  is  often 
sown  uiK)n  somewhat  lighter  soils. 

It  is  probable  that  at  some  distance  from  the  seashore,  by  selecting 
soils  wliich  have  a  stiff  clay  bottom  and  therefore  hold  considerable 
water,  the  cultivation  of  meadow  grasses  and  clovers  could  be  made 
profitable  if  the  land  is  given  a  preliminary  liming.  The  luxuriant 
growth  of  K(^ntucky  blue  grass  {Poa  pratensLs),  orchard  grass  {Doc- 
ft/It's  (jlonni'dtit),  timothy  {PJdeuin prateihse)^  I'edtop  {Agrostis alba  viU- 
(j(f/'/s),  iun\  meadow  fescue?  {Festuca  elaflor),  as  well  as  clovers  and 
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v<*t<'li«*s,  ai  ili<*  i'dirrs  of  ditches  aloii^;  tht?  shell  roads  would  indicate 
that  a  littli*  liiiK*  is  tlie  priiiriiwil  i-eiiuirement  for  a  good  meadow  in 
this  n-;rioii. 

PEANUTS. 

Norfolk  i.sth*'  in-iiicipal  point  at  which  ])eanuts  are  prejmred  for 
lh<»  rnarkcl.  and  aiw*  >}iipped  to  variuus  parts  of  this  country*  and 
abroad.  Then*  an*  s«*veral  p<'aniit  fac'tories  in  the  city  where  the  nuts 
an*  ree('ive<K  sort«»d,  an<l  gra<ltMl,  ilie  belter  kinds  polished  and  those 
for  eonfiM'tiont'rs'  trad**  shelled. 

Peanuts  an*  not  grown  to  any  noteworthy  extent  east  or  north  of 
th<-  Dismal  Swamp,  but  on  tlie  hijrln*r  lands  west  of  Suffolk  the  acre- 
aic<'  in  thi>  <'ro[)  is  considerable.  On  the  north  side  of  Albemarle 
Sound,  neai-  Kdt*nton,  peanuts  rank  next  to  cotton  as  a  staple  crop, 
and  riowliere  <lo  tliey  grow  b«»tter  tlian  on  the  warm,  brown  loams 
wlTurh  an;  best  suited  to  the  cultivation  of  cotton. 

FRUITS. ' 

The  prineipal  cuhivated  fruits  of  th<'  Dismal  Swamp  region,  straw- 
b(*rri<»s,  watermelons,  an<l  cantelout)es,  have*  already  been  discussed 
uncb'r  lh<'  lH*ad  of  truck:  no  others  an*  of  lirst  importance. 

On-hard  fruits,  with  a  few  (*xe(»t)tions,  do  not  appear  to  be  well 
adapt e<l  torondit  ions  in  tliis  section.  A]>ph's  an*  frequently  planted, 
but  t  h*' 1  re<*s  are  snuill  and  the  fruit  is  usually  inferior.  However, 
<M'rtaiii  sumnH*r  aj)j)les,  especially  the  \U'd  Astraklian,  do  quite  well 
on  llic  heavier  soils,  and  orcliar<is  of  limited  size  are  not  ran^.  Pears 
(Kcifci)  arc  less  planted  than  ax)ph*s.  Peaches  tlo  not  sei»m  to  thrive 
as  a  rulr,  and  i-<*ccivc  littU*  attention,  although  one  fruit  grower  at 
W'csi  Noifolk  i<'|)orts  .")(»  acres  of  pea<*h  orchanl.  Figs  are  often 
planted  near  tJweHings,  especially  in  the  soutliern  jKirt  of  the  region, 
arnl  mature  tlieir  fruit  fn'cly.  (iraj)es,  especially  the  s(HipiMTnong,  a 
deiivative  of  tin*  ubi((uitous  native  muscadine,  are  much  gmwn  in 
arboi-s.  There  ar*»  a  f<*w  small  vineyards  in  the  region,  the  varieties 
cultivated  being  cliiefiy  derivatives  of  1/7 /.s  hihrusctt. 

The  growing  of  bramble  fruits  Is  very  limite<l.  I>lackl>errie8  are 
raised  here  an<l  there,  one  grower  having  as  much  as  15  acres.  The 
most  po|)ular  variety  in  this  region  is  the  ''  Wilson."  An  obstacle  to 
success  Willi  III  is  fruit  is  tin*  pn*valence  of  the  di.sease  known  as 
''double  blossom."  It  is  possible  that  the  native*  sand  blackberry, 
whose  sweet,  well-(!avore<l  fruit  might  be  susceptibl(M)f  improvement, 
would  be  found  immune  from  this  disease  wh(*n  cultivatinl.  Thecul- 
ti  vat  ion  of  dewberries  .sl-ould  alst)  prove  a  prolitable  in<lustry.  Planta- 
tions of  rasi)bcriles  occur,  but  th(»se  an*  V(M"y  few  and  very  small.  It 
wouhl  seem  highly  desirable  t(»  in(*n»as(*  the  pnxluction  of  fruits  of  this 
class  in  the  Dismal  Swamp  n»gitui,  as  th<*<leniand   for  tliom    is  con- 

'  For  II inch  of  my  inrorniation  in  rof^nnl  to  t  ho  fruits  of  this  s(H*tioii  I  am indehted 
to  Mr,  \V.  .\.  Tayh»r.  :issi8t:i!it  i)oniolo;-'ist  of  tlu*  DciKiitwient  of  Agriciiltorc. 
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stantly  inci*easing.  As  is  the  case  with  the  truck  crops,  berries  8hipi)ed 
from  Norfolk  would  have  the  market  largely  to  themselves  for  a  period 
of  about  two  weeks  each  year. 

Some  of  the  wild  fruits  of  the  region  are  quite  palatable.  Worthy  of 
mention  are:  The  museadme  grsi^e  (Viiis  rotunclifolia),  wild  currants 
or  sei-vice  berry  {Amelanchier  botryapium),  Chicasaw  plum  (Prunus 
angu.stifolia),  the  wild  strawberry  (i^ragf a Wa  i;zrgfm?^na), blackberries 
(Buhus  cuneifoUu.s,  the  sand  blackberry,  i?.  nigrobaccus,  the  common 
high  blackberry,  and  B.  villosus^  the  dewberry),  and  huckleberries 
{Vaccinium  corymbosuvi,  V,  vacUlans,  Oaylussaeia  frondosa,  and 
especially  G.  resinosa).  Edible,  but  less  pleasant  to  the  average  taste^ 
are  the  papaw  {Asimina  triloba),  the  persimmon  {Diospyros  virgin- 
i(t)ia),  the  hacklK^rry  (Celfis  occidentalis),  and  the  maypop  {Passiflora 
incarnafa).  The  cranberry  {Oxy coccus  inacrocarpus)  also  grows  wild 
in  the  region.  Its  cultivation  here  is  probably  not  feasible,  owing  to 
the  length  and  heat  of  summer  and  the  difficulty  of  properly  con- 
trolling the  water  supply.  The  cold  soil  of  the  Dismal  Swamp,  where 
peat  moss  grows  abundantly,  would  meet  the  requirements  of  this 
fruit  were  it  possible  to  retain  these  conditions  after  the  timber  has 
been  cleared  away.  However,  it  is  not  likely  that  the  cultivation  of 
this  fruit,  except,  possibly,  in  limited  quantities  for  the  local  market, 
would  prove  remunerative,  because  of  the  difficulty  of  preserving  it 
for  the  winter  market.  The  berries  would  naturally  mature  much 
earlier  here  than  in  New  Jei*sey.  It  is  also  a  question  whether  cran- 
l)erries  would  not  be  even  more  liable  to  "scald"  and  other  diseases 
than  is  the  case  farther  north. 

OTHEB.  CB.OPS. 

Tobacco  is  not  cultivated  to  any  important  extent  in  the  Dismal 
Swamp  region,  although  it  is  occasionally  raised  by  the  negroes  in 
small  patches  for  their  own  use.  It  grows  very  well  upon  the  light 
truck  soils,  but  would  not  be  as  profitable  as  the  garden  vegetables. 
Near  Newbern  its  cultivation  is  increasing,  wrapper  leaf  being^the 
variety  i)refenv<l.  There  are  now  two  tobacco  warehouses  in  that 
town.  llow(ner,  tobacco  is  in  Virginia  and  North  Carolina  a  crop  of 
the  Piedmont  rather  than  of  the  Coastal  Plain  region. 

Small  tields  of  sorghum  are  seen  here  and  there  in  the  region,  but 
it  is  i)r()])a])ly  grown  only  for  home  consumption.  The  cane,  cut  into 
small  pieces,  is  ground  in  a  very  primitive  little  mill,  the  power  being 
furiiished  ])v  a  mule,  which  is  hitched  to  the  beam  that  serves  as  a 
crank. 

AGRICULTUBAL  WEEDS. 

The  most  injurious  weeds  of  the  Dismal  Swamp  region  are  mainly 
such  as  are  eonimou  elsewhere  in  Atlantic  North  America,  by  far  the 
greater  number  being  introduced  from  Europe. 

i>:551)L>— No.  0—01 II 
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In  spring  the  truck  luncls,  especially  fields  of  strawberries,  are  often 
badly  infested  with  chickweed  or  winter  pfrass  {Alsine  media).  This 
weed  api)eai*s  to  Ix^  stimulated  by  the  use  of  fertilizers,  so  that  land 
which  has  lK*en  in  cultivation  for  some  time  is  usually  much  more 
badly  infested  than  newly  cleared  laud.  Sheep  sorrel  {Ru/mex  aceto- 
sella),  wart  cress  (Coronopus  didymus)^  and  little  barley  {Hordeuvi 
jnisillum)  an*  very  common  and  noxious  weeds  of  truck  fields  in  the 
spring.  Owing  to  the  gieater  dif!i(»ulty  of  eradicating  them,  these  small 
spi'ing  weeds  arc  more  abundant  among  strawberries  than  among  other 
truck  crops.  In  summer  nut  grass  ( CyperuJi  ratuiuJus)  is  sometimes  a 
bad  w<»ed,  but  it  is  not  as  common  hei-e  as  it  is  farther  south.  Near 
Newbern  it  is  considci*ed  the  woi'St  weed  of  the  country,  as  it  spreads 
by  means  of  its  pe(*uliar  underground  tubers,  and  is  consequently 
diffi(*ult  to  eradicate.  Hermuda  grass  {Capriola  {Cynodon)  dactylon) 
is  also  frequently  a  troublesome  pest,  as  its  creeping  stems  strike  root 
anywh(»rc,  and  it  is  almost  impossible  to  destroy  it  with  a  hoe.  Owinpf 
to  the  high  cultivation  practi<*ed  and  the  frequency  with  which  one 
crop  is  removed  and  another  is  put  into  the  ground,  truck  lands  are 
not  subject  to  being  overrun  by  weeds  as  are  fields  of  other  crops, 
especially  corn. 

C'oi-n  fields,  if  the  soil  is  thin  and  the  crop  is  not  well  cultivated,  are 
apt  to  be  invaded  by  woody  plants,  especially  sassafras  {Sassafras 
sassafnis),  l)ersimmon  {Dhnpyros  rinjinianu),  and  sumach  {Rhus 
copidlind).  In  richer  soils  cocklel)urs  {Xanihium  atrmnarium)  and 
morning  glories  {Tpoinoed  purpurea  and  /.  hederacea)  are  often  bad 
weeds  anumg  IhiM'orn.  Corn  fields  that  have  ])een  recently  cleared 
from  th<»  Dismal  Swamp  are  much  infested  by  the  ived  or  cane  (-i4run- 
diiuirld  lUfirro.sprnufi),  wliich  spreads  underground  by  means  of  its 
strong,  cri.H3ping  n)otstocks.  Drainage  and  cultivation  for  a  few 
y(»ars,  however,  will  I'cmove  this  pest. 

In  old  fields  which  are  more  or  less  negU»cte<l  or  are  allowed  to  lie 
fallow  for  a  t  ime,  certain  (^hiefly  native  plants  often  l>ecome  trouble- 
som*'.  If  the  land  is  rather  low  and  badly  drained,  the  showy  yellow- 
ttowered  butter  weed  {Seuecio  fotnenfffsus)  is  very  common  in  the 
spring.  In  late  summer  and  fall,  large  i^lant.s,  chiefly  of  the  sun- 
fiow«M'  and  the  grass  families,  are  abundant.  Dog  fennel  or  hog- 
wced  (Eupahtriutu  I'apillifhliuin),  the  white  daisy  (.I,s7fr  ericoides)^ 
i'agNvee<l  (Amhrosia  nrtiiuisiaefaHa),  hors(»  weed  {Lvpfilon  {Erigervfl) 
ranadcuse),  crah  grass  (Stjnfherisnut  (Pnniruin)  san(juinale)^  sprout- 
ing cral)  grass  (-P<////V/////  prnliferutu),  barnyanl  grass  (i*a/(/rMm  eruji- 
(/fdJi).  and  yellow  foxtail  {Cluutorhlmt  fjlauca)  aiv  tlie  most  important. 
Land  which  is  left  to  itself  still  longer  is  usually  taken  possession 
of  hv  th<'  comm<»n  broomsedge  {Andropatjon  rinjinirua),  and  among 
the  tufts  of  this  grass  seedling  ])in(»s  often  spring  up  in  great 
numlxM-s. 

Ki(4ds  of  red  clover  are  often  badly  infest^Ml  in  late  spring  and  early 


NATIVE   PLANT   GROWTH   AS   RELATED   TO   SOILS.  473 

summer  by  the  broom  rape  {Orobanche  minor),  which  grows  as  a  par- 
asite ou  the  roots  of  the  clover  plants  and  greatly  reduces  their  vital- 
ity. Grass  meadows,  especially  of  timothy,  sometimes  contain  great 
quantities  of  the  prickly  horse  nettle  {Solanuni  carolinense),  which 
considerably  reduces  the  value  of  the  hay. 

Weeds  which  are  largely  confined  to  roadsides  and  waste  ground 
need  not  be  discussed  here,  as  the  more  important  species  have 
alieady  been  enumerated  in  the  description  of  the  plant  formations. 

RELATION  or  THE  NATIVE  PLANT  GEOWTH  TO  THE  GHARAGTEE 

or  THE  SOIL. 

It  is  known  to  farmers  the  world  over  that  in  the  nature  of  the 
virgin  growth  upon  a  body  of  land  they  hdve  the  best  possible  indica- 
tion of  its  agricultural  value.  An  experienced  person  can  take  his 
stand  on  a  hilltop  and,  looking  off  across  the  country,  indicate  the 
quality  of  the  soil  here  or  there  by  the  forest  that  grows  out  of  it. 
Where  he  sees  a  slope  covered  with  a  heavy  growth  of  black  walnut 
and  }•  ellow  poplar  (tulip)  he  knows  that  the  soil  will  be  rich  and  deei), 
well  suited  to  wheat.  Where  tall  sycamores  and  elms  flourish  on  the 
bank  of  a  stream,  there  will  surelj'  be  found  fat  alluvial  soil,  the  best 
of  all  land  for  growing  corn.  The  Southern  planter  recognizes  prom- 
ising cotton  land  by  the  growth  of  oaks,  dogwood,  myrtle,  etc.,  which 
it  bears.  ^  On  the  other  hand,  he  is  well  aware  that  a  soil  which  sup- 
ports only  pine,  with  very  little  undergrowth,  is  too  sandy  and  thin 
to  be  valuable  in  its  natural  state,  but,  when  heavily  fertilized,  is 
excellent  for  forcing  early  vegetables. 

In  a  general  wa}^  such  facts  as  these  are  known  and  practically 
applied  wherever  the  soil  is  tilled.  Little,  however,  has  been  done  to 
put  this  knowledge  upon  a  scientific  basis.  It  would  undoubtedly  be 
most  helpful  to  the  farmer  if  he  could  find  out  how  far  the  value  of 
this  test  of  uncleared  land  can  be  relied  upon.  He  would  like  to  know 
just  how  shai'p  a  line  can  be  drawn  between  soils  of  different  chemi- 
cal composition,  texture,  and  drainage  bj'^  carefully  noting  the  wild 
growth  whie^li  they  bring  forth. 

It  was  largely  in  the  hope  of  being  able  to  throw  light  upon  this 
l>r()l>leiii  t  hat  the  j^resent  survey  was  undertaken.  The  Dismal  Swamp 
region  was  selected  for  the  preliminary  investigation  because  it  was 
known  that  here  conditions  are  less  complicated  than  in  many  other 
scM'tions.  The  evenness  of  the  surface  of  the  Coastal  Plain  and  the 
al)S('iice  of  abrui)t  chanj^^es  of  level  wo  ild  naturally  tend  to  simplify 


'  In  his  Catalogue  of  the  Nataral  Orders  of  Plants  Inhabiting  the  Vicinity  of 
the  Santee  Canal,  South  Carolina  (Proc.  Am.  Assoc.  Adv.  Sci.,  vol.  3,  p.  5, 
1850),  H.  W.  Ravenel  writes,  '*On  the  highlands  bordering  these  swamps,  where 
the  bfst  cotton  lands  are  found,  hickories,  dogwood  {CoriiuH  florida)^  oaks,  etc., 
constitute  the  principal  vegetation.'' 
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tho  piTiiiises  from  which  detluctions  were  to  be  drawn.  As  will  pres- 
ently 1)0  seen,  this  very  lack  of  divei-sity,  while  removing  some  diffi- 
culties from  the  survey,  was  an  obstacle  to  obtaining  very  striking 
results. 

COMPARATIVE    INFLUENCE    OF    DRAINAGE   AND  CHEMICAIi 

FACTORS. 

In  the  Dismal  Swami)  region,  if  we  ccmsider  only  lands  that  give 
some  promise  of  agricultural  value,  variations  in  drainage  constitute 
the  most  important  soil  differences.  In  other  parts  of  the  country 
chemical  composition  of  the  soil  plays  a  leading  part.  For  example, 
limestone  and  fi-eestone  soils  are  often  very  sharply  differentiated 
within  a  limited  area.  Such  differences  are  of  little  importance  in  the 
country  w(^  are  considering.  Only  the  salt-marsh  and  sand-dune 
soils,  and  those  of  the  fresh-water  wooded  swamps  previous  to  beiug 
drained,  present  important  peculiarities  in  their  chemical  composi- 
tion. Needl(»ss  to  say,  these  three  fcu'mations  are  worthless  from  an 
agricultural  point  of  view,  so  long  as  the}*  remain  in  their  natural 
condition.  Omitting  them  from  the  discussion,  the  problem  becomes 
chiefly  one  of  water  (*ontent,  depending  in  great  part  upon  the  fineness 
of  subdivision  exhibited  by  the  soil.  When  this  is  coarse,  the  soil  is 
sandy  and  well  drained.  When  finely  divided,  it  becomes  silty  or 
clay(\v,  holding  water  longer  and  in  greater  quantity. 

Now  the  respective  characteristics  of  vegetation  upon  a  sandy  well- 
drained  soil  and  u[)on  clayey  wet  land  are  much  less  striking,  and 
the  transition  from  one  to  another  is  more  gradual  and  less  easy  to 
define  than  is  the  case  where  important  chemical  differences  exist. 
The  lint*  betwi^en  vegetation  that  grows  in  a  soil  rich  in  lime  and  that 
upon  a  lime-X)()or  soil  is  often  so  abrupt  and  sharply  defined  as  to  be 
easily  recognizable  at  a  distance.  Not  only  size,  habit,  hairiness,  etc., 
differ  markedly  in  the  same  species  wIkmi  gn)wing  upon  one  or  the 
otlKM*  kind  of  soil,  but  there  are  a  numlxM*  of  species  which  prefer 
limestone  soils,  while  others  show  a  strong  avei-sion  to  soil  that  con- 
tains much  lime.  Tlius  the  systematic  nuikeup  of  the  vegetation 
chang(»s  to  a  large  extent  as  wc  ])ass  from  one  soil  to  the  other.* 

'  In  tht»  rnited  States  tlu*  distribution  nf  plants  upon  soils  rich  or  poor  in  lime 
(whicii  nujins  cliiefly  calcium  carbonute.  CaCO.)  has  not  recei  veil  the  attention 
whi<li  it  dcst?rve.s.  rn<l(»ubte<lly  interesting  results  await  the  student  of  this 
important  pro'olcm  in  soil  chemistry  and  plant  geography.  In  Ear(>i)e  mnch  work 
has  been  dune  in  the  line  Indiciite.l.  Especially  in  France  the  matter  has  been 
approachftl  ironi  the  standpoints  of  (heinistry.  ])liysics.  and  ;;eology.  as  well  aaof 
lK>tany.  The  a;;rii:ultural  .journals,  and  writers  upon  lon-stry.  have  devoted  much 
spacf  to  its  considtTation.  Several  attempts  have  been  made  to  segregate  the 
indipMi'ius  plants  of  various  regions  as  confined  tu  limestone  soils,  preferring 
lime.  ])rcreri'inj,'  freestone,  confined  to  freestone,  nr  indifT(>rent.  Bonnier  and 
others  liave  indicated,  however,  that  a  hard  and  fast  classiticatiun  is  not  easily 
attainable,  as  sp<'cics  which  are  *Mime-loviu:<"  In  one  chain  of  mouutains 
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In  tlie  exceptional  cases  noted  above,  easily  recognizable  changes  in 
the  vegetation  coincide  with  important  differences  in  the  chemical 
qualit}^  of  the  soil.  Near  the  sea,  in  what  we  call  the  maritime  for- 
mations, the  soil  contains  a  much  larger  percentage  of  common  salt 
(NaCl)  than  is  present  in  ordinary  soils.  This  substance  acts  upon 
the  great  majority  of  plants  as  a  poison  if  it  occurs  in  the  soil  in 
considerable  quantity — 1  per  cent  or,  for  many  species,  even  less. 
Consequently  the  vegetation  of  the  dunes  and  beach  is  sparse  and  is 
composed  of  but  few  species,  most  of  which  are  peculiarly  adapted  to 
salt-impregnated  soil  and  air,  and  are  not  found  in  normal  inland  soils. 
Even  nioi'e  strikingly  is  this  the  case  with  the  salt  marshes,  where  the 
soil  is  overflowed  with  brackish  water  at  every  high  tide.  Their  vege- 
tation is  extremely  different  from  that  which  occupies  ordinary, 
moderately  well  drained  soils  which  contain  but  a  small  trace  of  salt. 

Peculiar  chemical  conditions  are  also  found  in  the  soil  of  the 
swampy  forests  so  long  as  they  remain  in  their  natural  condition. 
Chief  among  these  peculiarities  are  exceeding  richness  in  vegetable 
matter  and  poverty  in  oxygen,  to  which  is  due  the  presence  of  much 
humic  acid.  The  soil  is  sour.  In  addition,  we  have  the  physical 
peculiaritj'  of  a  very  high  water  content,  the  soil  being  normally  satu- 
rated. Given  such  conditions  and  it  is  not  strange  that  the  vegeta- 
tion, notably  the  forest  growth,  of  these  swamps  is  sharply  differen- 
tiated from  that  on  adjacent,  not  swampy  soils,  even  where  the  latter 
ai-e  uioderatelv  moist. 

Botli  tiie  maritime  and  the  swamp  soils  are  agriculturally  worthless 
in  their  natural  condition.  It  is  not  likely  that  any  treatment  could 
be  devised  which  would  render  arable  the  salt  marshes  or  the  beach 
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and  iliine  aroas,  at  least  without  ^reat  expense;  but  by  careful  clrain- 
agt»  a  great  part  of  tlie  wooded  swamps  can  be  converted  into  highly 
valuable  land.  In  tliis  process,  liowever,  tlie  soil  loses  the  chemical 
and  physical  peculiarities  just  enumerat^Hl,  and  if  afterwards  per- 
niitt(»d  to  lie  fallow  it  l)e<*onies  rapidly  overgrown  with  the  ordinary 
not  swampy  fon»st  veg(»tation  of  the  region.  Unless  it  reverts  to  its 
original  condition  as  to  drainage,  such  land  has  ceased  forever  to 
Ix^hmg  to  the  swampy  fort^st  formation. 

TYPES  OF  ARABLE  SOILS. 

Two  leading  types  of  soil  an*  easily  distinguishable  in  that  part  of 
th(»  Dismal  Swamp  region  which  is  occupied  by  neither  salt  marshes, 
sand  stran<l,  nor  wooded  swamps. 

J.  Soils  of  a  light,,  sandy  texture,  warm,  and  capable,  when  cleared, 
of  tliorough  drainage.  These  are  th<»  '*  truck  soils,"  which  are  largely 
d<*votcd  to  tlu^  growing  of  ganlen  vegetables,  the  chief  industry  of  the 
reirion.     Th(»v  usuallv  occur  on  or  verv  near  tide  water. 

-2.  Soils  with  a  n^latively  high  content  of  silt  or  clay,  and  conse- 
([U(»ntly  coUh'r  and  more  retentive  of  water.  These  ai-e  mostly  inland 
soils,  and  as  has  already  l)een  pointed  out,  are  ill  adapted  to  many 
truck  crops,  but  give  good  returns,  under  proper  management,  with 
grass(\s  an<l  some  c«*reals. 

Th(»  truck  lan<ls  are  at  present  by  far  the  most  valuable  of  the 
region,  an<l  with  tluMu  we  shall  therefon*  chiefly  concern  ourselves. 
What  is  tin*  chara<*tfM'of  th(»  original  forest  and  undei*growth  on*  soils 
of  this  class?  Is  it  sufficiently  well  marked  to  enable  us  to  say  with 
confidence,  aft«M-  an  examinati<m  of  the  native  vegetation  alone, 
'*llere  we  hav«»  or  hav«»  not  a  goo<l  truck  soil?" 

NATIVE  VEGETATION  OF  TBTJCK  LANDS. 

Before  answering  this  ([Uesti(m  it  may  b«»  well  to  describe  briefly 
the  more  important  growth  upon  a  numl)er  of  representative  tracts  of 
forest  where  the  (piestion  could  be  satisfactorily  answered  in  the 
affirmative  after  an  inspection  of  the  soil  itself  and  of  the  api^earanoe 
of  crops  in  adjacent  fields. 

1.  On  one  of  the  largest  and  best  truck  farms  along  the  Western 
branch  of  Elizabeth  liiver,  near  Norfolk,  the  following  growth  was 
noted :  Short -leaf  i)ine  ( PlNihstacfhi),  40  to  .">()  feet  high,  intermixed  with 
much  hanlwood— water  oak  {(Jut  reus  ///f//v/),  willow  oak  {Quercus 
jihellns),  wliite  oak  (i^ut  rrus  (flhtt)^  sweet  gum  {l^iiiuiihnnhar  siyraci" 
JJu(i),  an<l  sour  gum  (Xf/ssfi  si/lrnfira).  rnd<*rgrowtli  dense,  com- 
]>osed  of  red  maple  (Arf/r  ruhrutn)^  sourwood  (O.njdf  ndnim  arbo- 
rtum),  huckleberry  ((rat/Iussdfifi  frontfosn)^  pepper  bush  {Cletkra 
(ilnifolld),  sassafras,  sunuic  {l^hus  ropallina)^  spikenard  tree  {Ardlia 
spinnsd),  small  cane  (Arumlinftritt  ttrin)^  etc.  Tlie  presence  of  sev- 
eral of  these  plants,   especially  of  tlie  water  oak,    red  maple,  and 
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small  cane,  indicates  a  soil  that  is  naturally  not  well  drained,  as  is  very 
generally  the  case  in  the  region. 

2.  Along  the  Southern  branch  of  Elizabeth  River,  near  Berkley:  For- 
est of  small  short-leaf  pines  (20  to  30  feet  high),  mixed  with  sweet 
gum,  water  oak,  Spanish  oak  {Quercus  digiiata),  sourwood,  etc. 
Undergrowth  moderately  dense,  of  sumac  {Rhus  copallina),  sweet 
gum,  and  gallberry  {Hex  glabra).  Nearer  the  water  where  the  soil  is 
still  lighter  and  sandier,  myrtle  {Myrica  caroZmen^is),  becomes  impor- 
tant in  the  undergrowth,  while  sumac  disappears. 

3.  Lamberts  Point,  near  Norfolk:  Timber  chiefly  large  short-leaf 
pine  (sometimes  80  feet  high  and  -4  feet  through),  mixed  with  some 
sweet  gum  (also  of  large  dimensions),  and  small  trees  or  bushes  of 
various  oaks  (willow,  white,  water,  and  quercitron  {Quercus  vdu- 
tlna),  holly  {Ilex  opaca)^  sour  gum  {Xyssasylvaiica),  pepper  bush  (Cle- 
thra),  bay  {Persea  pubescens),  etc.  Greenbrier  {SmUax  rotundifolia), 
and  muscadine  grape  ( Vitis  rotundlfolia)  are  abundant. 

4.  Suffolk:  Forest  of  small  short-leaf  pines,  averaging  40  feet  in 
height.  Undergrowth  especially  heavy  near  the  border  of  the  forest, 
composed  of  sourwood  (very  abundant),  sweet  gum,  myrtle  {Myrica 
caroUnerisls),  holly,  gallberry,  tulip  tree  {Liriodeudron  iulipifera), 
Spanish  oak,  white  oak,  water  oak,  huckleberry  {Gaylussacia  fron- 
dosa)^  and  blueberry  {Vaccinium  vlrgatum  teneUurn). 

5.  Edentou :  Rather  heavy  growth  of  large  short-leaf  pine  (P.  taeda), 
some  of  the  trees  being  80  feet  high  and  4  feet  in  diameter.  Other 
trees  are  tulip  {Liriodendron  tulipifera),  sweet  gum,  sourwood  {Oxy- 
dendruni),  white  oak,  black  cherry  {Prunus  serotina),  and  red  cedar 
{Juniper lis  virginiana),  all  small.  The  undergrowth  is  made  up  of 
dwarfed  plants  of  the  trees  mentioned,  together  with  myrtle,  spike- 
nard tree  {Aralia  spinosa),  holly,  sassafras,  CaUicarpa  americana, 
and  various  climbing  plants,  trumpet  creeper  {Tecoma  radicans)^ 
yellow  jessamine  {Gelsemium  sempervirens),  muscadine  grape  {Vitis 
rotiuidlfoUa),  and  greenbrier  {SmUaxrotundifolia).  This  soil,  as  the 
growl li  indicates,  has  rather  more  body  than  is  necessary  or  even 
advantageous  for  growing  most  truck  crops.  The  neighboring  fields 
were  planted  in  cotton  which  was  in  excellent  (condition  and  indicated 
a  soil  well  adapted  to  that  staple. 

0.  Edentou,  near  the  preceding  tract:  Pines  small  and  giving  place 
to  liardwoods,  chiefly  tulip  tree  and  Spanish  oak,  with  a  scattered 
undergi-owth  of  persimmon  {Diospyros  virginiana),  sumac,  sourwood, 
sweet  gum,  spikenard  tree,  yellow  jessamine,  etc.  Here  the  soil  was 
lighter  and  sandier  than  in  No.  5,  and  therefore  better  adapted  to 
truck. 

The  problem  of  ascertaining  just  what  plants  ai*e  useful  as  indica- 
tors of  a  good  truck  soil  is  not  a  simple  one.  As  we  have  already 
remarked,  it  is  the  water  content  of  the  soil,  depending  very  largely 
upon  its  fineness  of  texture,  that  chiefly  detei*mines  the  distribution 
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of  plant  life  in  the  Dismal  Swamp  region.  The  dunes  and  salt 
marshes  are  of  conrs<»  exceptions,  but  these  can  be  left  out  of  the 
discussion,  whi(f]i  concerns  only  soils  that  are  likely  to  be  of  agricul- 
tural value. 

Now,  there  exists  an  (4ement  of  uncertainty,  which  made  itself 
evident  at  the  outset  of  tlie  investigation,  in  the  very  considerable 
versatility  as  to  habitat  which  many  plants  exhibit  in  this  region. 
Woody  plants  are  (^Isewiiere  usually  (_[uite  sensitive  to  differences  of 
water  content  in  tlie  soil.  Tlius,  in  regions  where  the  surface  of  the 
country  is  more  broken  and  exhibits  a  gi*eater  variety  of  elevation 
the  rrd  maple  is  rar(»ly  found  outside  of  swamps,  while  such  trees 
as  sw«M't  gum,  willow  oak,  bultonwood,  sand-bar  willow,  and  blue 
beech  ar<»  confuu^l  to  the  banks  of  streams.  In  the  Dismal  Swamp 
region,  however,  all  these  plants  are  met  with  in  the  driest  soils  of  that 
section,  even  occurring  upon  the  sand  dunes  of  the  coast.  Sweet  gum 
and  red  nuii)le  are  pr(»sent  almost  (»ven'^vhere,  usually  in  the  greatest 
abundance. 

Sassafras,  sumac  (i^/tz/.s  copalllna),  persimmon,  sourwood  {Oxyden^ 
(Jrujii),  an<l  spikenard  tree  {Aralia  spinosa)  are  all  common  plants 
in  the  Piedmont  and  the  mountain  regions  of  the  Southern  States, 
as  well  as  in  the  Coastal  I^laiji.  But  while  in  the  more  elevated  x>art8 
they  are  most  (jlmractei'istic  of  dry  u^dands,  near  the  coast  they 
oc(*upy  very  wet  as  well  as  comparat  ively  very  dry  soils,  even  thriv- 
ing in  all  but  submers(»d  ground  in  the  Disnuil  Swamp.  As  partially 
explaining  this  p(Mnilarity  of  distribution,  however,  it  must  be  borne 
in  mind  that  arid  soils,  or  (»V(»n  soils  that  remain  constantly  dry  for 
any  consideral>le  jieriod,  are  unknowji  in  the  region  we  aiH*  describ- 
ing. ThedifTenMice  IxMween  the  wettest  and  the  driest  land  is  here 
much  h»ss  sharp  than  in  districts  having  a  more  perfect  drainage. 

Still,  with  ovi'vy  allowance  for  the  absence  of  sharp  limits  l)etween 
the  vegetation  of  soil  that  is  moderately  heavy  and  wet,  but  not 
swampy,  and  that  whi<*h  is  relatively  light  and  dry,  we  are,  neverthe- 
less, able  to  recognize  a  type  of  luitive  growth  which  serves  fairly 
well  as  an  indication  of  a  soil  of  th«»  latt<M'  charact(M*and  one  therefore 
that  is  well  adapted  to  truck. 

Short-leaf  i)in<'  {Pitms  ffirfln)  is  always  pn\senl  in  such  land  if  it 
has  retaine<l  its  original  vog(»tation.  This  tn*e  <loes  not,  however, 
reach  its  largest  size  on  the  tru(*k  soils,  but  in  land  having  consider- 
ably nioi-c  bottom,  sncli  as  usually  occurs  farther  from  salt  water. 
Where  the  original  growtli  of  i)ine  has  Ix^en  disturbed  hardwoods 
tend  to  replace  it,  and  th(»se  an^  also  usually  jn'c.sent  as  undergn)wth 
in  the  more  open  j)ine  foi'est.  \'arious  oaks,  esp(M'ially  Spanish  oak 
(Quf  rrns  iliijUftin)^  white  oak  {Q.  alh(i)^\\H\  oak  {Q,  n(hnt),  <iuercit- 
ron  ((^).  nluflmi),  ajnl  the  so-called  water  oak  (y.  nitjnt)  are  usually 
present.  Sweet  gum  {LiiiuiiUtnilmr  sffjrticijhfn)  is  almost  alwa}*8 
found  upon  land  that  is  adapted  to  truck  ci'ops,  often  forming  the 
prin<Mpal  undergrowth.     The  presc^nce  of  dogwood  {Cornus floruit) 
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in  any  considerable  quantity  is  a  safe  indication  of  a  good  soil  of  this 
type.  Holly  {Ilex  opaca),  black  walnut  {Juglans  nigra),  and  hickory 
are  trees  whose  presence  indicates  a  t}^e  of  soil  that  is  richer  than 
the  lightest  pine  lands,  yet  highly  esteemed  by  .truck  farmers. 

A  variety  of  shrubs  are  found  in  good  truck  land.  Myrtle  i^Myrica 
carol iuens is)  is  often  a  very  important  feature  of  the  undergrowth. 
Although  common  on  the  dunes,  where  the  soil  is  agriculturally 
worthless,  its  presence  in  the  pine  forests  denotes  a  promising  truck 
soil.  Gallberry  (Ilex  glabra),  while  frequent  in  land  that  is  too  heavy 
to  meet  the  requirements  of  truck  farming,  is  occasionally  common 
on  high-grade  soils  which  are  well  adapted  to  some  truck  crops,  espe- 
cially i^otatoes  and  strawberries.  Near  Newbern  a  tj^pe  of  soil  which 
is  sandy  but  richer  in  organic  matter  than  most  truck  soils  and  to 
which  we  have  already  referred  is  known  as  "gallberry  land  "  because 
of  the  predominance  of  this  shrub  upon  it. 

Sweet  bay  {Persea puhescens)  resembles  gallberry  in  its  distribution 
upon  l>oth  light  and  heavy  soils.  The  presence  of  a  number  of  other 
shrubs  in  considerable  quantity  among  the  undergrowth  maybe  taken 
as  fairly  conclusive  evidence  of  a  good  truck  soil.  These  are:  CaUi- 
carpa  americana,  sourwood  {Oxydendrum  arboreuvi),  persimmon 
{Diospyros  virginiana),  spikenard  tree  {Aralia  spinosa),  huckleberry 
or  blue  tangle  ( Gaylussaciafrondosa),  blueberry  ( Vacciniunnvirgatum 
fetfeJluiii),  and  deerbei^ry  {Vacdnium  stamineurn).  Less  character- 
istic of  tliis  type  of  soil  are  sassafras  and  sumac  {Rhus  copaUina), 
jNIuseadine  grape  (  Vitis  rotundifolia)  and  summer  grape  ( V.  a£stivalis) 
are  much  more  abundant  on  this  than  on  heavier  soils.  Round- 
leaved  greenbrier  {Smilax  rotundifolia)  and  yellow  jessamine  {Qel- 
semium  sempervlrens)  are  very  often  present,  but  are  also  common  in 
heavier  land. 

VEGETATION  OF  LANDS  UNSUITED  TO  TRUCK  FABMING. 

Tlie  fact  has  already  been  noted  that  certain  plants,  such  as  red 
maple  {Acer  ruhrinii),  willow  oak  {Querciis phellos),  and  small  cane 
{An/ndinaria  terfa),  while  normally"  swamp-loving  species,  are  found 
ill  tlic  Dismal  Swamp  region  upon  a  great  variety  of  soils.  The  pres- 
ence of  any  or  all  of  them  among  the  undergrowth  does  not  necessa- 
rily indicate  a  soil  too  heavy  for  truck,  but  is  good  evidence  that 
tlic  natural  drainage  is  for  some  reason  deficient.  But  wherever  red 
maple  and  black  gum  in  numbers  gi-ow  to  be  good-sized  trees  it  can 
l)c  concluded  with  safetv  that  here  the  soil  is  too  heav\'  and  too  rich 
in  organic  matter  for  purposes  of  truck  farming.  Similarly  the  occur- 
rence of  beech  or  of  cow  oak  {Quercu.s  inichauxii)  of  any  consider- 
al)lc  size  betrays  a  clay  content  in  the  soil  that  precludes  the  suc- 
eessl'ul  prosecution  of  this  branch  of  farming.  There  are  a  number 
of  plants,  e.  g.,  cy^press  {Taxodium  distichuin),  juniper  {Chamae- 
('lipdi'is  tlnjoides),  black  gum  {Nyssa  hiflora),  cotton  gum  {N.  tiniflora), 
rattan  {Birchemia  volubUis),  big  cane  {Arundinarla  Tnacrosperma), 
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poison  (logwood  or  boar  wood  {Rhus  veniix),  Cottonwood  {Popidus 
lieierophijUa)^  laurel-leaved  greenbrier  {Smilax  laurifDlia)^  sweet  bay 
{Magnolia  n'ryinlana),  et<'.,  whose  presence  betra3r8  at  once  that  the 
soil  is  too  ri(»h  in  organic  matter  to  be  at  all  suited  to  "tracking"  as 
the  industry  is  at  present  practiced. 

Wliile  the  trees  an<l  shrubs  enumerated  in  the  preceding  paragraph 
show  that  the  soil  on  which  tliey  grow  is  not  adapted  to  forcing  gar- 
den vegetables  to  early  maturity,  with  the  exception  of  juniper  they 
by  no  means  indicate  a  worthless  soil.  The  heavier  clayey,  but  not 
swampy,  lands,  which  are  mostly  found  at  some  distance  from  tide 
wat^r,  can  be  made  to  yield  excellent  crops  of  oats,  clover,  timothy, 
cowpeas,  and  other  forage  plants.  It  is  to  l>e  strongly  recomm.ended 
that  more  attention  be  paid  in  the  Dismal  Swamp  region  to  g^wing 
forage  croi)s  and  i-aising  cattle.  Truck  farming,  although  yielding 
larg(»  returns  to  a  few  successful  gi*owers,  is  already  overcrowded,  and 
is  bticoming  more  so  every  year.  It  is  no  uncommon  thing  in  the 
extensive  trucking  areas  along  the  coast  for  a  large  part  of  the  berry 
crop  to  be  left  on  the  vines;  and  much  of  the  potato  crop  remains  in 
the  groun<l  because  overproduction  has  brought  the  market  price 
down  to  a  tigur<^  where  it  no  longer  pays  to  gather  the  crop.  Mean- 
while a  hirgii  part  of  the  beef  and  even  the  dairy  products  consumed 
in  the  region  are  imported  from  the  North  and  West. 

Whil«»  some  lands  are  fairly  well  adapted  to  wheat,  cotton,  and 
tobacco,  it  is  much  to  be  doubted  whether  this  region  can  success- 
fully compete  witli  others  in  the  production  of  any  of  these  crops. 
Mucli  of  the  lieavy  interior  soils  are  now  in  corn,  and  in  the  lower 
part  of  Norfolk  and  Princess  Anne  counties,  Va.,  a  noteworthy  amount 
of  cotton  is  raised.  As  a  rule  neither  erop  gives  good  results,  chiefly 
because  th<*  land  has  been  worn  out  by  long  cultivation  in  one  or  the 
other  crop,  without  the  praet  i<'e  of  intelligent  rotation.  Gi*eater  atten- 
tion to  elover  and  meadow  grass(*s,  as  well  as  more  diligent  cultiva- 
tion, wouM  go  far  to  restore  them.  There  are  some  farms  in  that  part 
of  the  region  which  afford  admirable  object  lessons  of  what  can  be 
accomplished  by  this  treatment.  Hut  as  a  rule  the  interior  lands  are 
in  sorry  contrast  to  the  highly  cultivated  truck  farms  that  border  tide 
water. 

A  final  woi'd  should  be  said  concerning  the  swamp  lands,  which  are 
more  fully  discussed  in  the  chapter  on  *' Soils.""  These  are  of  two 
types — the  pi'aty  juuipcM*  soil  and  the  rich  bla<*k-gum  land.  The  first 
type,  which  do4\s  not  occur  in  any  noteworthy  an»a  outside  the  main 
borders  of  the  Dismal  Swamp,  is  characterized  by  a  native  growth  of 
**.junipcr"  or  white  <MHlav  (Chamaecyparis).  Acc<niling  to  all  testi- 
mony, it  is  agriculturally  valueless.  *'  lUack-gum  land"  is  so  called 
from  the  principal  tree  which  it  bears  when  in  its  virgin  state,  the 
black  gum  (Xj/ssa  hlfiora).  Most  of  it  is  <*overed  with  a  heavy  forest 
compose<l  of    this  trcH),  khI  maple  {Arrr  nibrum)^  some  (formerly 
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much)  cypresK  {Taxadium  dieiickutn),  blue  ash  {Frtuantts  earo~ 
liniaiia),  etc.  AVhen  cleared  and  well  drained  snch  land  yields  maoh 
better  crops  of  com  than  can  be  had  on  any  other  soil  of  the  region. 
The  corn  crop  of  the  Dismal  Swamp  lauds  is  likely  to  prove  pecaliarly 
valuable,  as  the  product  is  mostly  shipped  abroad.  Being  within 
10  to  20  miles  of  a  seaport  that  is  hardly  surpassed  on  onr  coast,  this 
recion  has  a  great  advantage  over  the  better  known  com-produo- 
ing  country  of  the  Mississippi  Valley.  The  variety  chiefly  grown  on 
the  swamp  soils  is  known  as  horsetooth  corn.  It  is  a  white  dent 
which  possesses  an  unusually  long  kernel,  and  is  largely  exported  to 
Germany  for  use  as  ft  seed  core. 


Flu.  Ifi.— Moatb  of  main  dr>lnago  ditch  smptylnKltitotlie  Dlnoftl  Swunp  Cknal,  WAllBoatoo,  Va. 

Irish  potatoes  and  cabbage  also  give  excellent  results  on  such  land. 
It  has  lately  been  demonstrated  that  celery  can  be  successfully  and 
profitably  gi-own  in  black-gum  land.  And  last,  but  not  least,  it  is 
pi'obahly  better  »uit€'d  to  the  establishment  of  permanent  meadows 
than  any  <»ther  type  of  soil  in  the  Dismal  Swamp  country. 

LLLnSTBATIVB  aTTOTATIOKS. 

It  may  not  bi-  out  of  place  to  quote  in  conclusion  a  few  published 
ilesetiptions  of  the  natural  grow^  on  different  types  of  soil  la  other 
parts  of  the  United  Stat«s  east  of  the  Mississippi.     They  viU         « to 
illustrate  how  generally  this  means  of  distingt 
soils  Ih  employed. 

T)ie  younger  Michaux  gives  an  iiiten 
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hi-  "'  V'fViA'^*-  rx  l"*/:i»:-:.  'i-^  :ji«»ri's  Al>;: ha n !»*>.**  published  in  1804.  I 
qu'/*:  Xfrtj*-^  j  »:;  *o  -  '»■  •»:  rh^  Kn^lish  translation,  "'Travels  to  the 
w^r***.v;ir'!  ■.:  ";i»-  A::»-i:h;iri;.'  Monn^iiin''."  whioh  was  printed  in  the 
foI!o"vifj'/  y«-ar-: 

In  rii*:-^  t  v  ^  -^ratfr!  Keri: uckj' ar-i  Tenneseee  tiiey  appreciate  the  degree  of 
f*:r"  .l:'y  of  tir.'r  lizi'l  'j.r  '.;:»:  'li^rr-nt  5j>ec:es  of  trers  which  grow  upon  them;  thns 
when  ri.e  ?i'il':  o:  <& '.  ;»t  of  Ian  i  is  a-lverr**^  1.  they  are  carefnl  to  specify  that  such 
or  hTi'  h  kir.'l  or"  tr*-^  :n"/w  on  si'.b  or  sach  part*,  which  is  sufficient  information 
to  the  i^Tircha>-*rr.  Tr-:^  ri'e.  ::  j'.vevvr.  admits  of  an  exee;>t:on  with  respect  to  the 
1$nrr*  ,1  .  the-  .v^il  of  wh:  h.  a--  I  have  m^rntione-i.  is  Yer>'  fertile  and  on  which, 
ne vert Viiil ess.  there  ?ire  fo:ind  the  ^'-r-Joj  '»i/'\  (^nercus  nizra.  and  the  Jnglans 
hifhri/.  which  i:*  the  for*--:t  ;ire  evi<lenc*-5  of  the  wor?t  soiL  Supported  by  this 
mcle  or  eH*imati;.fj  the  fe^nnility  of  the  soil  by  the  uatnre  of  the  trees  which  it 
liro'lu'-e-,  I  .slia'.I  mention  a  very  remarkable  observation  which  I  made  as  soon  as 
I  arriv<<l  in  this  State.  In  Kentiicky  and  Cumberland  -  independently  of  a  few 
tre<  s  whicli  are  ]>ecTiliar  to  these  coanrries.  the  mass  of  the  forests  in  lands  of  the 
first  flag's,  i-:  compose^l  of  those  sj^iecies  which  are  very  rarely  met  with  to  the  east 
of  the  mountains  in  tlie  most  fertile  soils.  These  species  are  principally  the  fol- 
lowing^: ^V/Y/,s/M  rii'fj  ill  if  inn.  cherry  tree;  JngUms  Monga^'^ynt^  walnnt;  Pavia 
InU'ti,  biuk  eye:  Fm.rhni.s  nlffti.  nigra,  cernhn.  white,  black,  and  bine  ash;  Ceitis 
ft  AH  in  rillnsiH,  hackberry;  f'hnns  riVr«a,shpperyelm;  Quercus  imbricaria^  black- 
jack oak;  Ciiiilninh'iKi  tlioirn^  coflfee  tree:  (Hpiliisin  i riaca nihos,honej  locnst,  and 
AniHniii  trihtftfi,  papaw,  whi^-h  rises  to  the  height  of  30  feet.  These  three  last 
si>ecies,  in  iiarticular.  denote  the  ricliest  lands.  In  cool  monntainons  places  and 
by  the  Hides  of  the  riv^-rs  which  have  not  steep  banks,  there  are  also  fonnd  the 
QurrriiH  vuirritfiirpa,  over-cup  wliite  oak,  the  acorns  of  which  areas  large  as  a 
hen's  e'.;;^;  the  Am-  Mitu'luirimnn.  sugar  maple:  the  Fagus  sylratica,  beech;  and 
also  the  I'lafmins  orritlfulaliM,  plane:  the  Lirityhnidrum  tuUpifera^  white  and 
yellow  tulip  tre«s  and  the  Mngnolin  ncuminatn,  cucumber  tree,  the  three  last  of 
which  attain  to  a  circumference  of  IS  or  '20  feet.  The  plane,  as  has  been  men- 
tioned before,  ;^row8  to  a  larger  size. 

In  the  lands  of  the  second  class  are  found  Fngus  oaj^^a/utx,  chestnut;  Quereua 
rubra,  red  oak;  (^urrrns  iincturin,  quercitron:  IxiuruH  sannafraSy  sassafras;  I>io9' 
2)ir<ts  /•//v/////V//*f/,  persimmon:  Lif/tt  if  hi  inhur  styrnciflua,  sweet  gnm;  Xyssa  tn7tosa, 
gum  tn!i>,  a  troo  which  neither  vieMs  gum  nor  resin,  as  its  name  seems  to  imply. 

Thoso  of  Iho  third  class  which  are  generally  arid  and  mountainous,  scaicely 
l»r()iliuM*  any  hut  the  black  and  r<;d  oak;  the  Qmrcus  j^riniis  mojitanat  rocky  oak, 
some  pines,  and  sometimes  Virginian  cedars. 

Mr.  W.  W.  Ashe  (Hull.  X.  C.  (;eol.  ^Survov,  vol.  o,  pp.  U  to  16) 
dcscrilM's  MS  follows  tlic  natunil  vejifctatiou  on  (lifT«»nMit  soils  in  east- 
ern North  ('Mrolinn: 

The  timber  over  the  entiro  sectitm  is,  on  the  highlands,  largely  of  two  si)ecies  of 
pine:  one,  tin*  lobh>lly  i)ine  ( /'inns  tarda  L. ),  more  c(mfined  to  the  counties  north 
of  the  Neuse  Kiver  and  to  the  moister  Roil:  the  other,  the  long-leaf  pine  (Pf nut 
fHihisfris  Mill.),  to  thi»so  south  of  this  river  and  to  the  drier,  more  sandy  soil. 
Hent^ath  these  tn'es.  where  the  soil  is  not  too  dry  and  sandy,  is  a  lower  growth  of 
snuiU  white  and  po-^t  oaks.  dogwo<Hl.  haws,  and  the  narrow-leaved  crab  apple, 
whih*  where  the  soil  is  very  WMnly  and  dry  there  grows,  either  with  the  long-leaf 
I'ine  or  whtie  it  has  l)een  removed,  a  snmll  worthless  oak.  th«^  sand  black-jack  or 


"  In  t)u*  I'nited  States  tlie  nam«M»f  ('uml>eriand  is  given  to  that  jiart  of  T^n- 
ne^set*  whirl  1  lies  west  of  the  mountains  of  that  name." 
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barren  oak  [Quercus  catesbaei  Michx.).  and,  less  frequently,  the  high-ground  wil- 
low oak  {Quercus  cinerea  Michx.).  This  oak  is  also  a  small  tree  and  indicates  the 
most  barren  soil.  Besides  the  pines  j  ust  referred  to,  there  are  two  others  found  with 
them,  the  short-leaf  [yellow]  pine  (P.  echhiata  Mill.),  an  uncommon  tree  except 
on  dark  loam  or  gravelly  soil  along  the  western  and  northern  limits  of  this  section, 
and  the  savanna  pine  {P.  serotina  Michx.),  a  knotty,  unsvmmetrical  tree  occur- 
ring from  Virginia  southward  along  the  margins  of  "  pine  barren  "  ponds  or  scat- 
tered in  small  clumps  over  the  open  savannas  and  marsh  lands.  These  few  species 
form  the  chief  growth  of  the  higher  lands. 

The  swamp  lands,  with  a  total  area  of  about  3.500  square  miles,  have  a  very 
characteristic  and  varied  growth.  Bordering  these  swamps  are  water  and  willow 
oaks,  with  the  evergreen  loblolly  bay  and  sweet  bay.  Farther  in  them  are  huge 
swamp  chestnut  oaks  {Quercus  michatucii  Nutt.),  elms,  maples,  beech,  holly,  and 
tall  rosemary  pines  {P.  taeda  L.)«  These  lands  constitute  the  (xik  flats,  areas 
which  are  under  water  only  during  the  wettest  seasons  of  the  year.  They  have 
usually  a  good  soil  and  can  be  easily  drained. 

Where  the  water  is  deeper  in  the  swamps  and  remains  longer  grow  the  cypress, 
sweet  j?um,  black  gum,  tupelo,  and  yellow  poplar. 

In  the  mud  swamps  along  the  larger  streams  there  are,  besides  cypress  and  gums, 
ash.overcup  oak,  cotton  wood,  sycamore,  and  hack  berry.  Mixed  with  the  other 
swamps,  but  covering  less  area  and  occurring  only  on  sandy  or  peaty  soil,  are 
white  cedar  swamps,  or  "juniper  bays,"  as  they  are  usually  called.  The  tree 
growth  in  these  is  largely  and  often  entirely  juniper  or  white  cedar  {Chamaecyparis 
spheroidea  Spach)  and  white  bay  {Magnolia  glauca  L.).  In  the  extreme  eastern 
part  of  this  section,  in  the  immediate  vicinity  of  the  seacoast,  there  is  a  character- 
istic arborescent  flora  of  red  cedars  and  live  oaks,  while  along  its  southern  limits 
the  palmetto  and  American  olive  {Olea  americana  L.)  give  it  a  semltropical  aspect. 
On  the  other  hand,  as  the  clay  and  loam  of  the  hill  country  is  neared,  the  oaks  and 
hickories  rapidly  increase  among  the  pines,  making  the  transition  to  the  hard- wood 
uplands. 

Several  well-marked  soil  types  of  peninsular  Florida,  with  their 
native  grow^th,  are  thus  described  by  Professor  Whitney  (A  prelimi- 
nary report  on  the  soils  of  Florida,  Bull.  Div.  Agric.  Soils,  U.  S.  Dept. 
Agr.,  vol.  13,  pp.  8,  0,  1898): 

There  is  a  marked  difference  in  the  character  of  the  native  vegetation  on  the 
different  types  of  soil  in  the  State.  The  hammock  land,  considered  the  most  valu- 
able for  most  purposes,  has  a  more  or  less  heavy  growth  of  white  oak,  live  oak, 
water  oak,  bay.  hickory,  magnolia,  and  dogwood,  so  dense  at  times  as  to  form  a 
veritable  jungle.  The  white  oak  is  found  only  on  the  very  best  hammock  lands, 
while  the  red  oak  and  the  long-leaf  pine  grow  together  on  what  is  called  the 
mixed  lands.  The  high  pine  land  and  the  pine  flats,  as  the  names  imply,  contain 
a  nionotoiious  f^rowth  of  long-leaf  or  spruce  pine,  the  character  of  the  land  having 
a  j^reat  influence  upon  the  forest  growth. 

There  is.  as  a  rule,  a  more  or  less  marked  difference  in  the  appearance  of  the 
soils  of  these  different  types  of  land,  but  notwithstanding  the  very  great  differ- 
ence in  the  character  of  the  vegetation  on  the  hammock  and  pine  land  soil  no 
apprecia])]e  difference  has  yet  been  found,  either  from  a  chemical  analysis  or  from 
an  examination  of  the  physical  texture  of  the  soils.     *    *    * 

Tlie  second  (|uality  of  high  pine  land  covers  vast  areas  in  the  peninsula.  It  is  a 
very  light,  rather  coarse,  sandy  soil,  less  coherent  than  the  hammock  or  first 
(luality  of  pine  land.  Still  the  roads  through  it  are  good.  The  characteristic 
growth  is  the  long-leaf  pine.  The  trees  are  sparsely  set  and  often  of  quite  large 
size.     There  is  very  little  undergrowth,  and  a  wagon  or  carriage  can  be  driven 


484  BOTANICAL    SrRVEY    OF    DISMAL    SWAMP   REGION. 

thron^h  the  forest  in  almost  any  direction.    There  is  generally  a  good  growth  of 
grass,  and  these  lands  are  very  extensively  used  for  grazing. 

*  *  *  These  second  (xuality  hifi^h  pint;  lands  form  the  principal  tmck  areas  at 
Gainesville.  Orlando,  Winterhaven,  Grand  Island,  and  Bartow.  The  country  is 
generally  rolling,  with  diiferences  of  elevation  of  from  )io  to  .tO  feet.  The  whole 
elevation  of  the  lake  region,  which  is  nsed  for  truck  growing,  is  from  100  to  200 
feet  above  sea  level.  The  soil  is  a  coarse  white  or  yellow  sand,  underlaid  by  a 
coarse,  sandy  subsoil.  It  look8  like  a  barren  sea  sand  or  a  coarse,  sharp,  bnilding 
sand:  but  that  it  is  very  productive  is  shown  by  the  large  and  vigorous  growth  of 
pines,  the  luxuriant  growth  of  grass,  the  great  (juantity  of  trnck  crops  which  can 
be  produ('e(^l  during  the  season,  and  the  enormous  growth  of  beggar  weed  which 
takes  x)08session  of  the  land  after  the  crops  are  removed.     »    *    * 

As  already  explained,  the  hammock  lands  are  characterized  by  a  native  growth 
of  hardwood  trees,  principally  of  oak,  hickory,  magnolia,  dogwood,  and  the  cab* 
bage  paliuetto.  There  are  (juite  a  number  of  grades  of  hammock  land,  distin- 
guished by  the  kind  and  density  of  the  growth  as  well  as  by  the  character  of  the 
soil.  There  are  light  and  heavy  hammocks,  so  named  from  the  density  of  the 
growth  rather  than  from  any  appreciable  difference  in  the  character  of  the  soil. 
The  low,  flat  hammock,  the  high  hammock,  the  heavy  clay  hammock,  and  the 
marl  hammock,  the  various  grades  differing  somewhat  in  the  kind  and  relative 
proportion  of  the  native  trees.     *    *    * 

The  great  Etonia  scrub  formation  was  examined  at  Altoona.  It  is  an  impressive 
sight  to  stand  at  the  border  line  Ijetween  the  scrub  and  the  high  pine  land  and 
notice  the  difference  in  the  character  of  the  vegetation.  The  high-laad  pine  is 
oi)en.  the  trees  are  large  and  vigorous,  and  the  ground  is  covered  with  a  crop  of 
grass,  which  gives  Vi-ry  good  grazing  for  cattle.  The  vegetation  is  quick  and 
generous,  and  the  most  tender  plants  will  grow  luxuriantly  if  properly  attended  to. 
Those  conditions  stop  abruptly  at  the  edge  of  the  scrub.  The  boundary  between 
the  high  pine  land  and  the  scrub  can  be  located  without  trouble  within  a  few 
feet.  *  '^  "  In  the  scrub  there  is  a  dense  growth  of  scrub  oaks  and  low  bnshea 
and  plants,  all  having  thick  leaves  protected  to  the  utmost  from  loss  of  water  by 
evai>oration  by  the  i)roperty  that  desert  plants  have  of  turning  the  leaves  up  edge- 
ways to  the  sun  to  expose  as  little  surface  as  possible  to  the  direct  rays.  No  grass 
is  found,  and  only  the  most  hardy  desert  plants  f^row.  When  pines  grow,  it  is  the 
dwarf  spruce  pine  and  not  the  long-leaf  pine,  while  on  the  other  hand  the  spruce 
pine  is  not  found  across  tbe  border  in  the  high  pine  lands  proper.  The  full-grown 
scrub  vegetation  roaches  about  the  height  of  a  man's  head.  *  ♦  *  This  scrub 
growth  stretches  out  at  this  place  in  an  unbroken  line  for  10  or  15  miles  to  the 
northward,  aii'l  the  whole  country  i)resents  a  most  desolate  appearance. 

ANATOMICAL  NOTES. 

In  tlu»  following  I)a|r<*s  nro  i)n'sont«Ml  brief  (l«*scriptioii8  of  the  anAt« 
oniy  «»!'  sonic  of  the  plants  of  the  Dismal  Swamp  region  which  are 
most  interesting  from  an  eeolo^ieal  point  of  view.  The  leaf  alone  is 
<lescrih(Ml  in  most  eases,  that  }>«Mn<r  the  orpui  from  whose  strueture 
<*onelusions  <'an  usually  most  n»a<lily  1m»  <lrawn  as  to  the  interaction  of 
the  oi-;ranisni  ami  its  environment,  esi)eeially  in  matt<M*s  of  soil  and 
elimatc.  As  a  ruh»  only  tlie  epharmonie  eliaraeters — in  other  words, 
those  hy  which  tln'  plant  adapts  it.self  to  1li<»  ])hysieal  e(m<litioii8  of 
its  environment — so  far  as  they  have  Imhmi  determined,  aiv  here  dis* 
enssed.  Most  of  these  having  aln^acly  Immmi  mentioned  eolleetively ill 
describing  adaptations  to enviitHiment  in  the  several  plant  forinations. 
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the  species  are  here  arranged  in  their  systematic  order,  for  conven- 
ience of  comparison.  The  following  is  a  synopsis  of  the  species  of 
each  formation  which  are  described  below: 

I.  Maritime  formations  J 

A.  Salt  Marsh  formation:  Oxycoccus  macrocarpns. 

B.  Sand  Strand  formation:  Smilaz  bona-nox,  Helianthemum  canadense,  Had- 
sonia  tomentosa,  Lecbea  maritima,  Oelseniium  sempervirens^*  Galium  bispidnlnm. 
Lonicera  HPinpervireriH. 

II.  Inland  formations. 

A.  Dry  Land  formations. 

1.  Forest  formations. 

((/)  Mixed  Forest:  Asarum  virginicum,  Persea  pubeacens,  LiquidamJbar  atyraci- 
fliia .  Maliis  angustifolia.  Hex  glabra,  Batodendron  ( Vaccinium)  arboreum,  Symplo- 
cos  tinctoria.  Styrax  grandifolia,  Oelseniium  aempennrensj  Lonicera  aempertnrens. 

2.  Cleared  Land  formations  (noncultnral). 
(/>)  Shrubby:  Rosa  Carolina. 

(c)  Herbaceous:  Ascyrum  stans,  Hypericum  pilosum,  H.  virgatum,  Senecio 
tomentosus. 

B.  Fresh- water  formations. 
1.  Palustrine. 

(a)  Forest:  Smilax  laurifolia,  S.  walteri,  Phoradeudron  flavescens.  Magnolia 
p^lauca,  Persea  pubtscens,  Liquidanibar  styraciflua,  Itea  virginica,  Decumaria  bar- 
bara,  Rosa  Carolina,  Malus  angustifolia,  Ilex  glabra,  I.  lucida,  Acer  rubrnm,  Ber- 
chemia  scandens,  Nyssa  aquatica,  Leucothoe  axillaris.  L.  racemosa,  Pieris  nitida, 
Xoljsma  foliosiilora,  Kalmia  angnstifolia,  Chionanthus  yirginica,  Gelsemitini  sent' 
])erriretis,  Lonicera  sempervirens, 

(h)  Open  Marsh. 

Low  Marsh  formation:  Pluchea  foetida. 

Smilax  bona-nox  L. 

Sand  Strand  formation  (innermost  dunes). 

Leaf  thickish,  evergreen,  bifacial. 

Epidermis:  Ventral^  cell  walls  thickish,  the  radial  strongly  undulate; 
cuticle  nearly  smooth.  DorsaZ,  cuticle  delicately  wrinkled.  Stomata 
nuiiieious,  level  with  the  surface,  each  bordered  by  a  pair  of  irregu- 
larly crescent-shaped  subsidiary  cells,  the  inner  walls  of  the  guard 
cells  stron<rly  thickened.     Hairs  none. 

Pfilisade  ill  one  layer  of  short,  wide  cells.  Pneumatic  tissue  rather 
coinpiK't. 


'  The  following  maritime  species  which  occur  in  the  Dismal  Swamp  region  were 
described  by  the  author,  as  to  their  leaf  anatomy,  in  Contr.  U.  S.  Nat.  Herb.,  vol.  5, 
pp.  2>;5  to  312  (1900): 

Sdiid  Strand.— V*&mcnm  amarnm  Ell.,  Spartina  patens  (Ait.)  Muhl.,  Uniola 
paniculata  L..Myrica  carolinensis  Mill., M.cerif era  L..Quercus  virginiana  Mill., 
Q.  liiurifolia  Michx.,  Zanthoxylum  clava-herculis  L.,  Oenothera  humifusa  Nutt., 
Physalis  viscosa  L.,  Iva  imbricata  Walt. 

Salt  Marsh.— SpiiTtm&  stricta  (Ait.)  Roth,  J  uncus  roemerianus  Scheele,  Kos- 
teletzkya  virginica  L.,  Monniera  monniera  (L.)  Britton.  Solidago  sempervirens L., 
Aster  tenuifolius  L.,  Iva  frutescens  L..  Borrichia  frutei^cens  (L.)  DC. 

•  The  names  of  species  which  normally  occur  in  more  than  one  formation  are 
printed  in  italics. 
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Hijjmihninil  rnlhiirliyiiifdir  ti»nmf  lieueath  the  larger  veins. 
Sferp'iiiie  sinroundiiiji  the  iiiestonio  bundles,  especially  strong  above 
and  lieliiw  them. 

SMILuVX  laurifolia  L. 

IIytrr<»i»hile  I-'orcst  formation. 

I^af  thick,  everfri-eeii,  strouyly  liifHcial,  mai-kedly  xerophytic  in 
slructure  {tif[,  ftC). 

Epuh-nii  hs:  I  'fiitrnl,  (-ell  walls  thickish,  the  radial  strongly  nndulate ; 
cuticle  thick,  (Inely  wrinkled,  yellow,  sharply  differentiated  from  the 
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w)iiti»li 
radial  wa 
iioarly 

slriui-r!; 
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lyiii;:  a 
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rolls, 


liijthly  ivfraclivf  nuter  walls  of  the  epidcriiiiH  cells.  Dorsal, 
Us  nut  undulate;  cuticle  I  hickcr  than  on  the  ventral  surface, 
(ualin^  liie  lielffht  of  llic  Ininina  of  the  e[)idenni8  cells, 
wrinkh'd,  witli  a  few  hniad,  bluiii  rMuvs  to  eacli  cell,  other- 
iL  liic  vcnlraj  .surface.  Stnuiala  only  on  tlie  dorsal  surface, 
ri^hi  angles  io  tlic  leafs  axis,  diH-ply  sunken  (Iwluw  the 
Mail 


lorie. 
(/.  in  I  wo  deii.se  layei-s,  the  ceils  wide,  with  thick,  pitted  walla; 
i-ral  layci-s  iif  shoil-cellcd  pneumatic  tissue,  with  rather  large 
iilar  spaces;  and  linally.  iH'ncath  the  doi-sjil  epidermia,  two 
iiii|)act  layei's  of  slidit  cells. 
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Hypoderinal  collenchy  malic  tissue  beneath  the  mid  vein,  palisade 
not  iiiteiTiipted  above  it. 

Stertonie  massively  developed  around  the  mestome  bundles,  com- 
pletely surrounding  them,  but  especially  strong  above  and  below 
them,  very  thick-walled. 

Smilax  walteri  Pui-sh. 

llygrophile  Forest  formation. 

L(»af  not  thick,  deciduous,  approximately  isolateral. 

Epidermis:  Cells  containing  much  chlorophyll  (especially  those  of 
the  ventral  surface),  walls — esj^ecially  the  outer— thickish,  the  radial 
walls  somewhat  undulate  on  the  ventral  face,  not  undulate  on  the 
dorsal.  Stomata  few  on  the  ventral  face,  numerous  on  the  dorsal, 
about  level  with  the  surface,  lying  in  all  directions,  each  bordered  by 
thi-ee  to  four  undifferentiated  epidermis  cells.     Hail's,  none. 

Mcsophijll  homogeneous  through  the  leaf;  palisade  none,  but  inter- 
ci'llular  spaces  rather  larger  on  the  dorsal  side. 

Smaller  yiiestmiie  handles  entirely  surrounded  by  rather  thin- walled 
stereome. 

Phoradendron  flavescens  (Pursh)  Nutt. 

Ilygrophile  Forest  formation. 

Leaf  isolateral,  thick,  leathery,  glabrous;  veins,  even  the  mid  vein, 
<MnlH'dded  in  the  mesophyll. 

Kpidermis:  Cell  walls  straight,  thick;  cuticle  thick,  smooth.  Sto- 
nirita  on  both  faces,  lying  in  all  directions,  each  boi^dered  by  a  pair  of 
subsidiary  cells  which  are  larger  than  the  guard  cells.     Hairs  none. 

Mesophyll  perfectly  homogeneous,  compact,  in  about  ten  layers  of 
nearly  isodiametric  cells  without  intercellular  spaces. 

Groups  of  stereoine  adjoin  the  mestome  bundles  on  both  the  hadrome 
and  the  le^jtome  sides. 

ASARUM   VIRGINICUM   L. 

Foi'est  (nonhygrophile)  formation. 

Leaf  thickish,  bifacial,  smooth,  punctate  with  semitransparent 
points. 

Kpidermis:  Ventral^  cells  rather  large  in  all  dimensions,  radial 
Willis  undulate;  ^  the  cuticle  delicately  wrinkled,  thick,  smooth,  except 
on  t  he  leaf  margins.  Dorsal^  cells  smaller,  lower,  radial  walls  thicker 
and  Irss  undulate,  the  walls  collenchymatically  thickened  beneath  the 
mid  vein.  Stomata  confined  to  the  dorsal  surface,  rather  large,  level 
with  the  surface,  lying  in  all  directions,  each  bordered  by  four  to  six 
ordinary  epidermis  cells.     Rounded  secretion  cells  numerous  (one  to 


'  Solereder  states  that  the  cells  of  the  epidermis  on  both  faces  have  pitted  walls 
(Englers  Bot.  Jahrb.,  vol.  10,  p.  427). 
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every  four  sioiuata).^  Hairs  eoiilined  to  tlie  impressed  veins  of  the 
ui)i)er  siirt'aec  and  to  the  margins  of  tlie  petiole,  scattered,  short, 
conical,  blunt-pointe<l,  four  or  live  celled. 

Palis(ufr  in  two  lay(jrs  of  sliort,  brojwl  cells,  the  inner  less  eomp*icl.* 
J*iieumatic  tissue  from  five  to  six  layers,  very  oxKjn,  with  lar«/re  air 
spac(*s. 

IfypndcntKil  rollcnchynut  in  several  layens  beneath  the  miilvein 
and  in  th(^  margins. 

Sf^nonic  none. 

Small  groui)s  of  colorless  iiarenchyma  with  small,  thick ish- walled 
cells  occur  above  and  l)elow  the  mcstome  of  the  larger  veins. 

MACiNOLIA    VIRGINI^VNxV   L. 

Abundant  in  the  llygrophile  Fon^st  formation. 

Leaf  <'oriaeeous,  semi  persistent  (deciduous  farther  north,  more  iK»r- 
sisl^'ut  farther  south),  bifacial,  dark  green  {il)ov4',  very  glaucous 
beneath,  d(»nsely  i)ub<»seent  when  young,  veins  numerous,  reticulated, 
prominent  on  the  lower  surface. 

Kpiih  nnis:  Ventral,  cells  low,  considerably  greater  in  the  dimen- 
sion parallel  to  than  at  right  angles  to  tlie  leaf  surfiice,  their  walls 
straight,  or  but  slightly  undulate;  cuticle  somewhat  thickened.  Dor- 
sul,  (*uticle  coated  with  granular  wax.  Stcmuita  none  on  the  ventml 
surfa<M',  lying  in  all  directions  on  the  dorsal  surface,  slightly  sunken, 
each  accompanied  by  two  subsidiary  cells.'*  llaiiv  numei*ous  on  the 
young  leaves,  more  or  less  i)ersistent  along  the  veins,  especially  beueailh, 
long,  slender,  sharp-])ointed,  with  smooth  cuticle,  bicellular,  the  ti*r- 
minal  cell  much  the  longer.' 

HijjHxJtnti  pn\sent  on  the  vi'utral  fa<.*e  above  the  lai'ge  veins,  its 
cells  tal)ular,  considerably  larg(»r  than  those  of  the  epideruiis,  their 
walls  rather  thick."' 

'  The  preseuce  of  secretion  cells  in  the  epiderinis  is  characteristic  of  most  Aria- 
tolochiaceae  (tSolereder,  loc.  cit.,  p.  114:  see  ulso  below,  p.  500.  foot  note  4).  In 
some  species  the  walls  o£  the  secretion  c(;lls  are  suberized  (Solereder,  loo.  cit.,  p. 
417).  in  all  Aristolochiaceae  examined  by  Soleroder  the  secretion  was  found  to 
contain  ethereal  oil,  although  otherwise  differing  somewhat  in  different  species 
(loc.  cit.,  1).  410).  In  .1.  viryinirnni  the  secretion  cells,  found  only  in  the  lower 
epidermis,  are  of  two  kinds— large  spherical  or  ellip.soidal  cells  0.01. "5  to  O.Ofl  mm. 
in  diameter,  and  .smaller  cells  hardly  distinguishable  in  size  and  shape  from  the 
ordinary  epidermis  cells  (Solereder,  loc.  cit..  pp.  V2'-\  4*J1). 

-  Solerciler  describes  Asa  rum  rinjinirnm  as  having  thriM*  layers  of  palisade.  The 
numlK'r  iirohably  varies.  Even  with  the  aid  of  the  polarizer  he  failed  lo  detect  in 
the  mesophyll  crystals  such  as  are  abundant  in  A,  urifolhnn  and  other  spei'ies 
(1(K-.  cit.,  pp.  42;i-4'24). 

'A  charatrter  of  the  Magn(»liaceae.  Stn?  Vewpio  in  Nouv.  Archiv.  Mus.,  sfir.  3, 
vol.  1,  pp.  :M,  \W 

^Altliou^^'h  the  disproporti(»n  is  less  than  in  the  luiir  of  the  .1/.  nmspinut  fi^nired 
by  Ve.S4Me.      (Loc.  cit..  /.  .', /.  ./;. ) 

Lalanne  ( Feuilles  i>orsi8tantvs,  p.  TiM  des(rril>e»  a  similar  hyiMulerm  occnrring  in 
the  leaves  of  M.  (jramUjIom,  but  apiKirently  not  confined  to  the  neighborhood  of 
til"  larger  veins. 
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Fidimule  iu  two  layers,  the  cells  ratlier  low.  Pneumatic  tissue  only 
moderately  ox)en.     Oil  reservoirs  numerous  in  the  mesophyll. 

CoUenchymatic  tissue  strongly  developed  above  the  large  veins, 
('s[)ccially  the  midvein;  less  strongly  developed  beneath  them. 

Mf.slorne  bundle  of  the  large  veins  arranged  in  a  more  or  less  perfect 
cvlinder. 

S/en^orne  completely  surrounding  the  midvein,  especially  strong 
beneath  it,  where  it  is  separated  from  the  coUenchymatic  tissue  by  a 
few  layers  of  thin- walled  colorless  parenchyma.  Narrow  plates  of 
stereome  sui)port  the  smaller  veins,  extending  through  tlie  entire 
thickness  of  the  leaf.*  Stereome  is  also  rather  strongly  developed  in 
the  leaf  margins. 

Perse  A  pubescens  (Pursh)  Sargent. 

Mixed  and  Hygroi)hile  Forest  formations. 

Leaves  thick,  more  or  less  persistent,  bifacial,  dark  green  and  some- 
wliat  shining  above,  somewhat  glaucous  and,  especially  when  young, 
sliort-pubescent  beneath.  Structure  in  jnany  res^Hicts  similar  to  that 
of  McKjnolia  ghiuca. 

Kpiderniis:  Ventral^  cells  tabular,  the  cuticle  considerably  thick- 
ened, the  radial  walls  undulate.  Dorsal^  cell  walls  thinner,  cuticle 
covered  with  a  granular  coating  of  wax,  radial  walls  not  undulate. 
Stomata  confined  to  the  dorsal  surface,  exceedingly  numerous,^  small, 
lying  in  all  directions,  level  with  the  surface,  each  bordered  by  usually 
five  unnioditied  epidermis  cells.  Hairs  confined  to  the  dorsal  surface  in 
older  leaves,  cliiefly  along  the  veins,  long,  shari)-i)ointed,  with  thick 
cuticle,  unicellular. 

Palisade  in  two  layers,  the  outer  more  compact,  interrupted  over 
tlie  veins  by  stereome.     Pneumatic  tissue  lacunous. 

Oil  reservoirs  in  the  chlorenchyraa,  large,  spheroidal. 

Larger  veins  strengthened  above  and  below  the  mestome  by  massive 
groups  of  thick-walled  stereome.  Smaller  veins  supported  by  thin 
plates  of  thin- walled  stereome; 

Several  layers  of  rather  thick- walled  colorless  i)arenchyma  separate 
the  st(Meoine  supporters  })eneath  the  veins  from  the  epidermis. 

As  would  be  expected,  this  species,  which  grows  where  air  and  soil  contain 
abundant  moisture  at  almost  all  seasons,  exhibits  a  much  less  pronounced  xero- 
phy tic  structure  than  is  found  in  others  of  the  Lauraceae  whose  leaves  are  longer- 
lived  and  are  adapted  to  a  drier  climate  and  soil.  Laurus  nobilis,  for  example, 
has  an  extremely  compact  palisade  tissue  of  very  long  and  narrow  cells,  and 
its  stomata  are  placed  at  the  bottom  of  cavities  of  which  the  external  orifice  is 
very  small.  • 


'  In  .1/.  tripctala  (M,  umbrella)  chlorenchyma  occurs  above  and  below  the  stereome 
supporters  of  the  small  veins,  although  that  si)ecie8  has  a  leaf  considerably  thin- 
ner than  that  of  M,  virginiium,  ( Vesque,  Nouv.  Archiv.  Mus. ,  ser.  2,  vol.  4,  p,  37.) 
Lalanno  (Feuilles  persistantes,  p.  82)  finds  the  presence  of  a  very  large  nnm- 
ber  of  stomata  on  the  under  surface  to  be  characteristic  of  leaves  which  are  cori- 
aceous, even  when  not  **  evergreen." 

^  Lalanne,  op.  cit. ,  pp.  66  to  68. 
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LiQUIDAMBAK  STYRACIFLUA  L. 

Occurs  jibiiiKbiully  ill  the  Mixed  and  the  llygrophile  Forest  forma- 
tions. 

Leaf  bifacial. 

Kpiihn'iuis:  Cells,  especially  those  of  the  doi'sal  face,  rather  small, 
niii(*]i  broader  than  hiK^^  radial  walls  undulate;  cuticle  thin.  StomaUi 
none  on  t  In?  ventral  fac^e,  numerous  on  the  dorsiil  face,  lying  in  all 
directions,  level  with  tlie  surface,  eacli  bonlered  by  a  pair  of  irrregu- 
larly  crescent-shaped  subsidiary  cells  which  ai'C  smaller  thau  the 
other  epidermis  cells.  llaii*s  in  densely  matte<l  tufts  in  the  axils  of 
the  prin(*ipal  veins  at  the  l>ase  of  tlie  under  surface  of  the  blade, 
usually  disapiK»arin^  later  on,  long,  flexuous,  iM)inted,  unicellular, 
with  thick,  smooth  culicle.* 

Pdlisftilr  iu  two  laycM's,  cells  of  the  inner  layer  short,  l^ueuuiatic 
tissue  nnKh^rately  open.     Lai'ge  resin  cavities  in  the  mesophyll.* 

HyiHxIcnual  rolhurhtjitta  strongly  develoiMHl  alK)ve  and  especially 
lM»neath  the  principal  veins,  six  to  eight  layei^s  in  old  leaves. 

Stereoiuc  forming  an  almost  continuous  tliin  sheath  about  the  con- 
centrically arrang(Hl  mestome  bundles  of  tlie  large  veins;  in  younger 
leaves  often  limited  to  a  f(»w  thin-walled  cells  above  the  inestomo 
group  or  altog<'ther  want  ing. 

A  large  n»sin  (^anal  occupies  the  center  of  the  mestome  group  of  the 
large  veins."* 

Itea  vikginica  L. 

llygrophile  For(,»st   formation. 

Leaf  rather  thin,  bifacial,  midvein  very  prominent  IxMieath.  . 

EpiiU  nnis:  VentrfiJ^  cells  large,  their  walls  straight  or  nearly  so, 
thickish ;  cuticle  smooth,  thick,  strongly  thickened  in  the  leaf  niarinns, 
when^  it  constitutc\s  the  only  strengthening  tissue.  Dorsal^  cell  walk 
tliinn(M%  the  radial  strongly  undulate.  Stomata  confined  to  the  lower 
surface,  small,  nearly  or]>i(*ular,  lying  in  all  directions,  level  with  the 
surface,'  (vich  bordeit'd  by  four  or  Iiv4'  ordinary  epidermis  cells. 
Hairs  on  tlu»  upper  surface  along  the  larger  veins  and  on  the  leaf 
margins,  few,  short,  pointcnl,  thick-walled,  prickU»-like,  unicellular, 
with  smooth  <*uticle.'' 


'According  to  Ruinsch  lEiigler's  Bot.  Jarhh.,  vol.  11,  p.  o.'>4)  there  are  tio 
ou  tht^  leaf  of  LKiiiidambar. 

-  Li(|ui(laiiihar  and  Altin^ciH  are  among  tho  ^onora  (if  Uamamoliflaceae  which 
are  distinguished  from  ilaniainelis  and  other  genera  by  tho  absence  of  Holerotic 
idiublitsts  (Spicularzellen)  in  the  niesophyll  of  their  leaves.  (Keiniich,  loc  dt., 
IU>:J;  Thonvenin,  Ann.  ^\  Nat.  IJot..  ser.  7,  vol.  V2.  p.  VA'u) 

-The  presence  of  this  duct  is  characteristic  of  Liquidamhar  aud   AlHwgfi^ 
(Reinsch,  loc.  cit..  p.  .'it>J:  Thouvonin,  hx'.  cit.,  pp.  1 10.  1 11.) 

^My  observation  on  this  iK)int  does  not  a^'re<^  with  Thonveuiu's.  who  states  (loOt 
cit.,  p.  VS>\)  that  iu  Itoa  the  guard  cells  are  always  lower  than  the  other  epidaniiie 
cells. 

*  Smooth  according  to  Thouveuin,  loc  cit.,  pp.  lib,  125. 
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Palisade  in  two  layers,  the  cells  short,  especially  those  of  the  second 
layer,  which  is  not  sharply  differentiated  from  the  upper  layers  of  the 
quite  compact  pneumatic  tissue.  Clusters  of  crystals  of  calcium 
f)xalate  in  the  palisade.^ 

Collencliy mafic  hyjyoderrn  in  one  layer  beneath  the  midvein. 

Stereorne  in  a  large  group  of  very  thick- walled  cells  below  and 
adjoining  the  leptomeof  the  midvein,  separated  from  the  hypodermal 
(M)llenehynia  by  rather  thick- walled,  colorless  parenchyma;  also  a 
smaller  group  of  thinner- walled  stereome  on  the  hadrome  side  of  the 
bundle,  separated  from  the  ventral  epidermis  hy  parenchyma  like 
that  below.     All  but  the  largest  veins  embedded  in  the  mesophyll.^ 

DECUMARIA  BARBARA   L. 

Ilygrophile  Forest  formation,  climbing  high. 

Leaf  thin,  bifacial. 

Epiderviis:  Ventral^  cells  large,  thin -walled,  the  radial  walls  not 
or  but  slightly  undulate;  cuticle  but  slightly  thickened.  Dorsal^ 
cells  smaller,  their  radial  walls  strongly  undulate.  Stomata  confined 
to  the  dorsal  surface,  lying  in  all  directions,  level  with  the  surface, 
each  bordered  by  four  or  five  ordinary  epidermis  cells.  Haii*s  only 
on  the  lower  surface,  especially  along  the  veins,  long,  pointed,  with 
rather  thick,  granular^  cuticle,  unicellular,  each  surrounded  by  sev- 
eral small  radially  arranged  foot  cells.'* 

]\tlis(i(le.  in  one  layer.  Pneumatic  tissue  open.  Large  cells,  ex- 
tend(Hl  at  right  angles  to  the  surface  and  containing  raphides,  in  the 
palisade. 

Hypodermal  coUenchyma  above  and  especiallj'^  below  the  larger 
veins  (seven  or  eight  layers  below  the  midvein).^ 

Rosa  Carolina  L. 

Cleared  land  (noncultural).  Shrubby,  and  Ilygrophile  Forest  forma- 
tions. 

Leaves  thin,  bifacial,  more  or  less  glaucous  beneath,  the  veins  im- 
pr(\ssed  a])ove,  prominent  beneath. 

Epidermis:  Cells  high  on  the  ventral  surface,  lower  and  smaller 


'  Crystals  of  calcium  oxalate  aggregated  into  '*macle8''in  the  pneumatic  tissue 
and  in  the  parenchyma  of  the  nerves;  also  in  the  palisade,  where  they  occupy 
cells  that  are  "  a  little  higher  than  the  neighhoring  ones  and  almost  spherical/' 
(Thonvenin,  loc.  cit.,  125.) 

'  Smaller  veins  embedded  in  the  mesophyll,  their  strengthening  tissue  not  "durch- 
ofehend ''  (goinj^  through  to  the  epidermis).     (Holle  in  Bot.  Centralbl.,  vol.  53,  p.  211, 

Mn(ruste<l  with  CaCOg.     (Holle,  Bot.  Centralbl.,  vol.  58,  p.  166,  1893.) 
^  Exactly  like  the  hairs  on  the  leaf  of  Pkiladelphus  billardieri  as  figpired  by 
Soleredor,  Syst.  Anat.,  p.  358,/.  S  A. 

'•  Most  of  the  cells  of  the  outermost  layer  of  the  hypoderm  and  some  in  the  sno- 
coeding  layers  contain  tannin,  as  do  the  palisade  cells  and  many  of  those  of  thi 
pneumatic  tissue,  according  to  Thouvenin,  Ann.  Sc.  Nat.  Bot.,  ser.  7,  vol.  12,  p. 
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oil  llir  (lorsnl,  the  walls  thin  ((»voii  thc^  outer  only  slightly  thickeiieil), 
mdlal  not  iinduljitc.  Stomata  confined  to  the  dorsal  surface,  lyin^  in 
all  directions,  slijifhlly  promiiu^nt,  each  bonlered  by  five  to  eijrlit 
(mostly  six)  undiftt^n^ntiated  epidermis  cells.  Hairs  along  the  veins, 
slend(M',  flexuous,  point(»d,  with  very  thick,  smooth  cuticle,  unicellu- 
lar, each  lH)nl<»red  by  several  small  radially  arrang^nl  foot  cells. 

lIup<)(U'nn<il  roUoiclnjma  strongly  develoi)ed  alM)ve  and  below  the 
larg(M'  veins. 

Malits  angustifolia  (Ait.)  Michx. 
{Pijni.s  (inyusfifolia  Ait.) 

ITygrophile  and  Mixed  For(»st  formations. 

L<»af  thin,  bifacial. 

Epidf^nnis:  Cells  alike  on  both  surfaces,  radial  cell  walls  not  undu- 
late; cuticle  considerably  thickened,  strongly  wrinkled.  Stomata 
conlnHMl  to  the  doi'sal  surfac*^  b'iiig  in  all  directions,  level  with  the 
surfac(s  eax'h  bordc^Mnl  by  four  or  five  ordinary  epidermis  cells.  Hairs 
none. 

]^(i]is(i(Jp  in  two  layers  of  rather  low  cells.  Pneumatic  tissue  ojien, 
with  large  int(»rc<»llular  spaces. 

Hiipoilcntml  collnK'hytna  strongly  developed  above  th<^  large  veins 
and  much  mon*  so  below  them,  thick-walled. 

Ilex  (jlabra  (L.)  A.  (rray. 

Mixed  and  ITygrophile  For<\st  formations. 

Lc^af  thick,  persistent,  bifacial. 

Kpidennis:  Vtmh-nl^  cells  small,  almost  isodiametric,  radial  walls 
slightly  undulate;  cutichMuuch  thickened.  DorsftJ^  rmlial  coll  walls 
not  un(lulat(»;  (Miticle  and  cellulos(i  layer  of  the  outer  walls  l)eneath 
the  midvein  nearly  twicer  as  thick  as  elsewh(»reand  about  equaling  the 
lumen  of  tin*  cells  in  height-.  Stomata  confined  to  the  dorsal  surface, 
bordered  by  four  or  five  onlinary  <»pidermis  cells.  Hail's  on  the  upper 
surfac*'  only,  scatt(M-cd  along  tln^  midv(»in  (as  in  /.  npaai  and  1,  vomi- 
foria,  but  h*ss  point e<l  and  with  thinn^M*  cuticle),  eivct,  prickle-like, 
thick- walhMl,  unicellular.^ 

Pulisdih  compact,  four- layered,  the  cells  only  slightly  higher  than 
wide,  all  but  about  one  layer  r(^plac<»d  by  coll<Mi<'hymatic  tissue  above 
th(»  midvein.     PiuMimatie  tissue  oih'U,  with  larg<»  inteivellular  spaeics. 

Ihjiniih  ntml  ctiUt  HrlnjnHific  fissuf  in  about  four  hiyers  iMMieath  the 
midvein,  with  an  <H|ual  numlM»r  of  layei^s  IxMusith  the  thin  stratum  of 
chlonMicliyma  above  tlie  vein. 

Sfmtnm  very  thi<*k-walh*d,  in  a  large  slightly  curved  group  adjoin- 

'  Acconlin;;  to  Soleroder  (Syat.  Anat.,  ]).  SV* )  **  hairs  ar«'  ran*  in  llicaceae."  ^i- 
chonuM  of  thf  typo  hero  (loscritxsd  nre  known  to  him  only  on  the  iwtiole  of  Ilex 
atjuifttlinm  jind  tli««  hhulo  of  /.  jmrwlnthva.  For  a  (1oH(*ri))t.ion  of  similar  hairs  in 
iliw  nnm'tnriii  s4»e  Kearney,  Contr.  U.  S.  Nat.  Herh.,  vol.  5,  p.  290. 
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iiig  tlie  loptonie  of  tlie  larger  mestome  bundles,  in  two  or  three  small 
^i^roiips  adjoining  the  hadrome. 

Ilex  lucid  a  (Ait.)  Torr.  <fc  Gr. 

llygrophilc  Forest  formation. 

Leaf  tliick,  i)ersistent,  bifacial.  The  material  examined  was  in  an 
advaiiciMl  stage  of  development. 

Kj}i(h  rnn's:  Ventral^  cells  small,  radial  walls  thick  and  porous, 
straight ;  ('nti(»le  massive,  especially  above  and  below  the  midvein, 
tlicic  about  <Miualing,  with  the  cellulose  layer  of  the  wall,  the  height  of 
tlic  liimina  of  the  epidermis  cells.  Dorsal^  cells  as  on  ventral  surface; 
euticli^  thinner,  except  beneath  the  midvein,  where  it  considerably 
oxcccmIs  the  lumina  of  the  epidermis  cells  in  height.  Stomata  con- 
fuKMl  to  th(^  dorsal  face,  apparently  less  numerous  than  in  J.  glabra, 
lying  in  all  directions,  the  whole  stoma  considerably  larger  than  each 
of  the  riv<^  to  seven  bordering  epidermis  cells.  Hairs,  as  in  L  (jlal)ra, 
only  on  the  ventral  surface  along  the  impressed  larger  veins  (espe- 
ciall}'  tlie  midvein)  having  a  massive,  roughened  cuticle  and  an 
almost  obliterated  lumen. 

J^iJi.sade  much  as  in  J.  glabra,  three -layered,  occupying  about  one- 
lialf  tlie  h'afs  thickness,  very  compact,  the  cells  al)out  twice  as  high 
ns  tliey  ai-e  wide.  Pneumatic  tissue  less  open,  with  smaller  lacunes 
than  in  /.  ghthra. 

Iflj/xxhrm  (as  in  Lojxwa)  in  a  single  layer  above  the  midvein.^ 

liciieatli  the  hypoderm  occur  about  two  layers  of  chlorenchyma 
with  neaily  isodiametric  cells.  On  the  dorsal  surface  beneath  the 
midvein  tlu^re  are  five  or  six  layers  of  thick-walled  collenchyma. 

Htireaiiie  very  thick-walled,  in  interrupted  baiids  above  and  below 
the  midvein,  which  is  composed  of  several  radially  arranged  mestome 
l)undU\s;  but  onl}^  on  the  leptome  side  of  the  small  veins,  each  of 
which  consist  of  a  single  bundle. 

Tjf  (if  1)1(1  rg ins  containing  neither  stereome  nor  collenchyma,  but 
striMiLTtlM'ucMl  by  tlie  great  thickening  of  the  cuticle. 

Acer  rubrum  L.,  var. 

lly.irr()I)hih>  Forest  formation. 

{.cal  bifacial,  dark  green  and  somewhat  shining  above,  white- 
i:laiicons  beneath. 

hJju'df  nut's:  I  V/i/ra/,  cells  with  nonundulate  radial  walls.  Dorsal, 
cells  much  smaller;  cuticle  covered  with  wax.  Stonmta  c(mfined  to 
the  dorsal  surface,  lying  in  all  directions,  very  numerous,  level  with 


Not.  as  in  /.  (ujniptUmn,  occuring  under  the  epidermis  of  the  entire  ventral 
surface.  Ill  th«it  species  the  hypoderm  is  described  by  Lalanne  (Feuilles  persist- 
aiites.  ]).  .")■))  as  a  second  layer  of  epidermis.  But  Pfitzer  (Pringsheim*8  Jahrb., 
vol.  s,  J).  T)!  ).  who  studied  its  development,  found  it  to  be  true  hypoderm.  originat- 
ing from  tissue  beneath  the  epidermis.  Its  c«'ll  walls  are  moderately  thickened 
eollcnchyiiiatically. 
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the  surface,  each  bonlered  hy  live  to  seven  undiffei'eiitiated  epidermis 
cells.  Hairs  densely  coverinj^:  tlie  doi*sal  surface  of  the  young  leaf, 
especiallj'  alonjjc  the  veins;  lonjj:,  weak,  fl(»xuous,  blunt-pointeil,  thin- 
waHed,  unicellular  J 

Pdlisade  in  one  layer,  tlu^  ci^lls  hi;^h,  forniinji:  more  than  one-half 
the  thickness  of  tin*  niesophyll.     l*neuniatic  tissue  with  small  hwMiiies. 

Sacs  containing:  a  milky  fluid  occur  in  thc^  pneumatic  tissut^'^  and  in 
the  leptonn^  of  tin*  veins. 

Veins  pronun<Mit  beneath,  the  larger  reenforced  alK>ve  and  Inflow 
by  strongly  developed,  hypod(»rnial  (ndh^nc^hymatic  tissue.  Mcstome 
bundles  surround(»d  by  a  sheath  of  stereome.  Thin-walled,  colorless 
parenchynui  in  a  few  layers  b(»n(»ath  th(?  larger  veins,  lying  between 
the  sti^rome  an<l  the  collenchyniat  ic  tissue. 

13ERCHEMIA  sc'ANDENs  (Hill)  Tn^lease. 

Ilygrophile  Forest  formation,  climbing  high. 

Leaves  ombrophobi(;,  thin,  bifacial,  veins  very  prcfminent  beneath, 
leaves  not  i)unctate. 

Epklennis:  Ventral^  ('clls  large,  high  (i.  (».,  extended  at  right  angles 
to  the  surfacic),  the  (mt(»r  wall  an<l  the*  granular  cuticle  thickened,  the 
other  walls  thin,  not  undulate.  Dorsdl.,  c(^lls  similar,  but  with  thinner 
outer  walls  ((^xccpt  und(M*  Ibc  larg(>  V(Mns).  Stomata  on  the  lower 
face  <mly,  lying  in  all  dinH'tions,  h^v(»l  with  the  surfac<»,  <^iich  bordered 
by  usually  four  or  five  undifferentiated  ei)idermis  cells.     Hairs  none. 

Palisade  in  a  single  lay<»r,  v<»ry  compact.  l^neumati<*.  tissue  rather 
oi>en. 

Siibciiidermal  coUenrhijmn  in  several  very  narrow  layeiv  alwve,  and 
several  wide  layers  l)en(»ath  the  larger  veins. 

Stereome  rather  thin-walhMl,  w(»akly  dev<doped  a<ljacent  to  the 
hmli*ome  and  leptome  of  th<»  larg(»r  veins,  that  iHMieath  the  leptome 
separated  from  the  sulx^pidermal  (^ollenchyma  by  sevenil  layers  of 
thin-walled,  colorl(\ss  parenchyma. 

Miwikige  in  the  cells  of  t.h<»  epidermis**  and  in  one  or  two  layers  of 
the  colorless  i)arenchynia  bem^ath  the  nicstonu'  bundles  of  themidvein. 


'  ••Several-celled  glandular  hairs  in  all  8i>ecio8  [of  Acer]  except  ^4.  diatyUim*** — 
Solereder,  Syst.  Anat.,  p.  '-^Tl.  I  did  not  detect  them  in  .1.  rnhrnnty  even  on  qnite 
young  leaves. 

^  Heretofore  known  to  occur  in  the  mesophyll  of  ActT  only  in  -I.  innnpeHtre, — 
Soleroder,  Syst.  Anat.,  p.  271. 

'Volkens  (Flora  der  Aegyi»titM.'h-Arabi8clicn  Wfisto.  p.  115)  says  of  Zizuphua 
Hpinaeristi:  "A  great  part  of  its  oxtraordiu^Tily  high  epideruiis  cells  is  filled 
with  cellulose  slime. " 

Berchomia  is  one;  of  tho  ^enora  of  Hhaninac*^ae  in  which  there  are  no  spedAl 
mucilage  r(>servoirs,  such  as  (H'cuf  In  Khannius,  (^cjinothus,  and  other  genera  of 
this  family,  where  they  are  fdund  in  the  mesoi)hyll«  and  in  the  primary  oortez 
and  pith  of  the  stem.     Guignard  et  Colin,  lUill.  Soc.  Bot.  de  Franc<\  vol.  S**),  p^ 

Blenk  ( Flora,  vol.  07,  p.  'MH\ )  states  Unit  ho d<H>R not  tiiid  mucila^' in  theepidermia 
cells  of  any  lihanmaceae  which  havt*  crystals  of  calcium  oxjilate  in  the  pnllnailo. 
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ASCYRUM   STANS   Michx. 

CUeared  land  (noucniltural),  Herbaceous  formation,  preferring  rather 
moist  soil. 

Lc^af  noarly  erect  (wlicn  j^rowing  where  it  is  exposed  t/O  strong  liglit), 
bifacial. 

hJj)i(1errnis:  Ventral,  cells  large,  with  ratlier  thick  walls,  the  radial 
oiu\s  not  nndnlale.  Dorsal,  radial  walls  slight!}'  undulate;  cuticle 
iM^aring  a  coating  of  wax.  Stomata  on  the  doi'sal  surface  only,  lying 
in  all  directions,  sunken,  each  bordered  by  thr(H>  to  five  onlinary  epi- 
d(M-mis  cells,^  the  guard  cells  with  thick  cuticle.     Hairs  none. 

Palisade  in  one  layer;  then  two  layei's  of  tissue,  similar  but  not 
compact;  then  open  pneumatic  tissue  with  low  cells.  Secretion  cav- 
ities in  the  mesophyll  near  the  ventral  surface. 

ITiipodermal  colhncliymaiic  tissue  well  developed  al>ove,  and  espe- 
ciallv  below  the  midvein. 

Hypericum  virgatum  Lam. 

C'leared  land  (noncultural),  Herbaceous  formation,  often  with  the 
])n»ceding. 

Leaf  small,  erect,  and  often  somewhat  appressed  to  the  stem, 
isolatcral. 

Epidermis  much  alike  on  both  surfaces,  the  cells  comparatively 
vciy  larg(%  their  radial  walls  slightly  undulate  on  the  ventral  surface, 
more  so  on  the  (loi*sal;  cuticle  granular.  Stomata  on  both  faces,  more 
numerous  on  the  dorsal,  mostly  parallel  to  the  veins,  sunken,  each 
bordered  b}^  three  (rarel}'  four)  undifferentiated  epidermis  cells. 
Hairs  none. 

Pidisade  in  one  layer  on  each  side  of  the  leaf,^  inclosing  the  thin, 
central  stratum  of  nearly  colorless  pneumatic  tissue.  Large  secretion 
cavities  present  in  the  mesophyll. 

Ifypoderrnal  coVencliymatic  tissue  alx)ve  and  below  the  midvein. 

Sh^reonie  none. 

Hypericum  pilosum  Walt. 

ClcaiMMl  land  (noncultural),  Herbaceous  formation,  growing  in  dry, 
saiidv  fields. 

Leaf  much  like  that  of  H.  virgatum  as  t<^  position,  but  densely 
juilK'scciit,  isolateral  (fig.  S7). 


'  ( •oinpare  Vesque  (Comptea  Rendus,  vol.  100,  p.  1089),  who  says,  '*The  Hyperi- 
cums are  characterized  by  stomata  l)ordered  by  three  epidermis  cells." 

//.  virgdtmn  and  11.  pilosuvi  (see  below)  are  exceptional  among  Hypericaceae 
in  the  isolateral  strnctnre  of  their  leaves.  Solereder  (Syst.  Anat.,  p.  134)  describes 
the  mesophyll  in  this  family  as,  "so  far  as  is  known,  bifacially  arranged."  He 
fnrtlior  says  (p.  1:^5)  that  **stomat4i  in  the  Hypericaceae  are  present  only  on  the 
underside  of  the  leaf." 
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Kpidcnnis  alike  on  lM)th  fm»cs,  tlio  (^olls  larg(^,  with  strongly  uiidii- 
IhUhI  nuliiil  walls;  cuticlt*  ratluM*  thick,  jrniiiular.  Stoinala  about 
equally  num<*rous  on  both  siirfatx^s,  lyinj?  in  all  directions,  sunken, 
each  bordered  by  three  ordinary  epid(»rniis  cells.  Hairs  rather  tliin- 
wall(Ml,  tapering  to  a  rounded  ai)ex,  pluri<*ellular,  cells  in  a  single 
row  {soni(»tinies  as  many  as  sixt^^Mi),  (^ach  hair  surrounded  by  w^veral 
radially  arranjj:ed  foot  (h^IIsJ 

P(disfuh'  on  (*a(th  face,  inclosinjr  the  thin  central  stratum  of  pneu- 
matic tissue. 


Fifl.  B7.— Hypericum  pilosum^  loaf,    fi,  Uuir  from  vtMitriil  UwAt  niuKuitiod  112  tiincB;  h,  aamo  inni; 
iiiflod  4S()  tinios;  r,  ]K)rti<)n  of  I'pidorniiH  Hlir)win^  Htoinii,  iiin^nitltMl  4M)  times. 

Jlypoth  nmd    coUenchyiiut    above    and     btOow   the    midvein,    more 
st  ronjj^ly  dm'cloped  below. 
Slert'onie  none. 

Lrchea  makitima  Leirtr<»it. 


Helon^s  to  the  Sand  Strand  formation,  irrowiny^  abundantly  ninon^ 
tht^  open  dun(\s  with  Ihulson'm  tomnilostt. 
li(»af  isohiteral,  pih)se,  with  h)n^  hairs. 

'  Siicli  iimlti(U'lluhir,  unbriinchcMl  liuirfl  liav^  not  lHM>n  liithorto  dctO(*ted  if 
Hyporit'HCfao.  bo  far  as  I  can  loarn.  Vcstpic  i('oini)t(»s  Hetnhis.  vol.  100.  p.  10>9, 
INN."))  round  Htt*l]ate  hairs  with  a  stalk  consisting  of  a  siiigl(>  row  of  c^lls  in  three 
genera  of  Vianiioae  —  Vismia.  PsorosiK^nnnni.  and  Ihironga.  Solereder  ( Sy»t.  Anat., 
p.  1  :{•*))  uu'ntions  only  hairs  of  that  type  as  ocmrring  in  liy|NTicaceae,  nor  does 
lie  mention  the  tK'currenfe  of  any  kind  of  hairs  in  the  t.rilK»  JlyiM>riceae. 
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EpUh-rinis:  C'clls  large,  with  thin,  not  undulate  walls.  Stomata 
few  on  the  ventral  sui'faee,  much  more  numerous  on  the  dorsal,  lying 
mostly  paiallel  to  the  leaf's  axis,  each  bordered  by  four  or  five  undif- 
ferentiated  epidermis  cells.  Hairs  (fig.  88)  on  both  surfaces,  but 
imieh  more  numerous  and  with  more  warty  cuticle  on  the  dorsal  face, 
long,  ratlHM*  stout,  sharp-pointed,  with  \evy  thick  cuticle,  contracted 
shortly  above  tlie  base,  seemingl}"  bicellular,  the  basal  portion  sepa- 
rated from  th(^  rest  of  tlie  lumen  by  a  membrane  which  is  convex 
toward  the  fipex  of  the  hair,  the  lower  portion  about  one-half  as  long 
as  tlu^  upper,  base  of  hair  bordered  by  several 
radially  arranged  foot  cells.  Many  of  the  epider- 
mis cells  on  ])oth  faces  are  greatly  enlarged, 
an<l  probably  serve  for  storage  of  water. ^ 

Palisade  in  one  la^'cr  on  each  face  of  the  leaf. 
Pneumatic  tissue  (*entral. 

Hairs  similar  to  those  just  described  form  the  dense 
covering  of  the  leaves  of  Hudsonia  toinentosa,  but  in  that 
species  they  are  more  slender  and  have  a  smooth  cuticle. 
They  also  occur  in  Helianthum  canadense  (which  see). 
Solereder-  describes  hairs  of  this  character  in  Lechea 
major  and  Hiidsonia  ericoides,  and  figures  one  from  the 
leaf  of  (HstKs  creticus,  in  which,  however,  the  basal  por- 
tion of  the  lumen  cut  off  by  the  dividing  membrane  is 
proportionat**!}^  much  shorter  than  in  Lechea  maritima. 
He  found  that  Eau  de  Javelle  stains  the  dividing  mem- 
brane yellow,  while  the  walls  of  the  original  cell  remain 
white.  He  states  that  this  type  of  hair  is  peculiar  to 
Cistaceae  and  Combretaceae. 

A  very  interesting  description  of  these  falsely  bicel- 
lular hairs  in  Combretaceae  is  given  by  Heiden,^  who 
found  them  so  characteristic  in  that  family  that  he  terms 
them  'Combretaceae  hairs/*  Thiloa  is  apparently  the 
only  gen  us  of  Combretaceae  in  which  they  are  even  rare. 
Heidens  description  is  as  follows: 

"Bnt  what  is  characteristic  of  these  hairs  is  the  cir- 
cumstance that  the  mostly  somewhat  bulbous-swollen 
base  is  separated  from  the  principal  part  of  the  hair, 
which  is  filiform,  by  a  layer  of  cellulose  which  projects 
more  or  less  convexly  or  conically  toward  the  latter. 
So  in'manj^  cases  it  seems  as  if  the  Combretaceae  hairs  in  question  are  not  one- 
celled,  but  rather  two-celled. 

•That  these  apparently  two-celled  hairs  are  not  to  be  regarded  as  two-celled  is 
very  clearly  shown  by  their  development. 

"  The  first  stage  of  development  here  considered  (see  plate  fig.  la)  consists  of  an 
alr«'a(iy  pretty  thick-walled,  long-pointed,  one-celled  hair,  whose  lumen  widens ont 
in  the'  lower  part,  while  in  the  upper  part  it  is  almost  filiform.     The  entire  lumen 


Kkj.  ^.—lA'cJu'd  luaritima. 
Falsely  bicellular  hair 
from  leaf.  Magnified  360 
times. 


'  Solereder  (Syst.  Anat.,  p.  91)  mentions  similarly  specialized  epidermis  cells  in 
L.  mi  no)'  L.  (  Leclica  nonte-crs(ire(H'  Aust.). 
-Syst.  Anat..  p.  01./.  jl  A, 
^  Hot.  Centralhl.,  vol.  55,  pp.  358,  :}5<.).  and  vol.  56,  p.  64,  /.  i,  1893. 
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of  the  one-celled  hair  is  filled  with  protoplasm,  which  contains  a  pretty  laifire  cell 
nucleus  in  the  base  of  the  hair.  In  a  hair  which  has  developed  somewhat  farther 
one  finds  that  the  wall  of  the  hair  has  become  somewhat  thicker,  and  that  the 
protoplasm  which  originally  filled  both  the  base  of  the  cell  and  the  channel  of 
the  hair  has  altogether  withdrawn  to  the  base  of  the  cell  and  has  completely  left 
the  channel;  the  protoplasm  now  fills  only  the  base  of  the  cell  and  deposits  on  the 
sido  which  faces  the  channel  of  the  hair  a  membrane  which  in  the  luirticnlar  plant 
in  which  its  development  was  stndied  increases  considerably  in  thickness.  In 
other  species,  as  will  be  shown,  this  membrane,  which  is  thrown  off  by  the  proto- 
plasm (on  the  side)  facing  the  ai)ex  of  the  hair,  remains  relatively  thin. 

'*  No  nuclear  division,  therefore,  occurs  in  this  hair  cell;  in  these  Combretaceona 
hairs,  as  has  already  been  said,  we  have  to  do  with  true  one-celled  trichomas." 

IIELIANTHEMUM   CANADENSE  (L.)  Michx. 

In  open  pino  woods  noar  tho  strand. 

L(*af  bifacial,  pu])osecnt,  osp(»cially  l)enoath. 

Kphh-rtnus:  CMls  witli  thin  walls,  tlu^  radial  somewhat  undulate. 
Hairs  on  botli  surfaces  of  three  types:  (1)  Pluricellular,  scale-like, 
sti^llate  liaii*s  witli  3  to  H  slendei*,  sharp-pointed  arms  that  are  imrallel 
to  the  h^af  surface,  each  hair  l)ordered  by  several  radially  arranged 
foot  cells;  (2)  long,  stxnit,  ver}'  thick-walled  falsely  bicellular  hairs  of 
the  peculiar  cistaceous  tyix^  <lescribed  under  Lechea  viaritima^  and 
(3)  rather  few  multicellular,  glandular  hairs.  StomatA  only  on  the 
dorsal  surface,  numerous,  mostly  parallel  to  the  longer  axis  of  the 
leaf,  lev(4  with  the  surface. 

Pdlisddc  compfict.;  pn<Mnnatic  tissue  rather  o^x^n. 

FIt/podcnnal  roUmrhymft  strongly  develoixMl  al)ove  and  below  the 
larg(»r  veins. 

NYSSA   AQUATIC  a   L. 

{Nijssd  unijlorn  Wang.) 

Ilygropliile  For<»st  formation. 

Leaf  large,  tliin,  bifacial,  i)ulH\sccnt  ben<»ath,  espi^cially  when  young. 

Kpidt  rniis:  Ventral  cells  containing  mucilage,  radial  walls  not 
undulate;  cutich^  striate.  DorsnJ  c(4ls  much  smalh^r,^  nulial  walls 
slightly  undulate.  Stonuita  on  the  doi-sal  surfaces  o^ily?  b'i"K  i**  ft'l 
din^ctions,  lev(»l  with  the  surface,  (*ach  bordered  by  4-  or  5  undifferen- 
tiated opidcrmis  cells.  Hairs,  con(in<Ml  to  the<lorsai  surHice  in  mature 
leaves,  of  two  kinds:  (1)  Abundant  along  Wuy  veins,  long,  jKHnted, 
with  thiclv,  warty  ('Utich',  unic<»llular,  and  {"1)  mucli  f(»wer,  small,  thin- 
wallcd,  cbivatc,  unicellular,  probably  glandular. 

PiilismU  in  oiu^  lay<»r.  Pneumati<*  tissue  ratlu^r  open.  Sclerotic 
idioblasts  cxttMiding  fnnn  the  ventral  almost,  to  the  dorwU  epi- 
dermis. 

'  Tli(>  out<)r  walls  of  the  colls  of  tho  dorsal  opidiTuiiH  are  (k^scriUMl  hh  **papil- 
low^ly  coiivox'  by  S«»rtoriu8  (Bnll.  do  rUorb.  BoisA.,  vol.  1,  p.  (W:*). 
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Hypodennal  collenchymatic  tissue  in  a  few  layers  above  and  below 
th(^  lari'er  veins. 

Stereorne  in  a  tliin  ring  almost  or  quite  surrounding  the  larger  veins, 
that  on  the  leptome  side  separated  from  the  collenchymatic  tissue  by 
several  layers  of  colorless  parenchyma. 

Leucothoe  axillaris  (Lam.)  D.  Don.^ 

llygropliile  Forest  formation. 

Leaf  tliick,  evergreen,  bifacial,  dark  and  shining  above,  pale 
beneatli. 

Epidernivi:    Cells  alike   on   both   faces,  large;   their  radial  walls 
slightly  undulate;  outer  wall  and  cuticle  strongly  thickened;  cuticle 
sliglitly  wrinkled.     Stomata  (fig.  89)  large,  mostly   parallel   to  the 
veins  but,  with  many  exceptions,  slightly 
prominent;  guard  cells  with  thick,  strongly 
wrinkled  cuticle;  each  stoma  bordered  by 
usually  four  epidermal  cells,  two  of  which 
are  parallel  to  and  in  all  respects  resemble 
the  guard  cells.     Hairs  scattered  along  the 
impressed  mid  vein  on  the  upper  surface  of 
the   leaf,  nearly  erect,  very   thick-walled, 
sliarp-pointed,  unicellular  (much  as  in  spe- 
cies of  Ilex). 

n    f.        I       .  ,  3  J.        -Tk  Via.     ^.—Leucothoe     axillaris. 

'Pnlisude    two-layered,     compact.       PneU-         Lowersurfaceof  leaf  showing 

niatic    tissue    very  open,   with  numerous,       Btomata.  Magnified 480 times, 
rather   large,    intercellular    spaces.     Scat- 
tered cells  of  the  mesophyll  contain  sharp-pointed  masses  of  calcium 
oxalate  crystals. 

Hypoderrnal  coUenchymatic  tissue  in  two  or  three  layers  above  and 
beneath  the  larger  veins — that  above  adjoining  stereorae,  that  beneath 
separated  from  the  mestomatic  stereome  by  very  open  pneumatic  tis- 
sue, which  contains  crystals. 

Sfrnotne  in  two  strong  groups  adjoining,  respectively,  the  hadrome 
and  tlu^  k'ptonie  of  the  larger  veins;  also  in  strong  groups  in  the  leaf 

'  Voscjue  (Ann.  Sc.  Nat.  Bot.,  s^r.  7,  vol.  1,  p.  233)  observes  that  ** apart  from 
8omo  rare  species  the  Ericaceae  are  eminently  xerophile."  The  truth  of  this 
statement  is  borne  out  by  the  structure  of  those  species  which  occur  in  the  Dismal 
Swaiup,  where,  if  anywhere,  hygrophile  species  would  be  sought. 

Coinpare  Niedenzu  in  Engler's  Bot.  Jahrb.,  vol.  11,  p.  185  (1890).  L.  cucUlar^ 
and  />.  cuieahaei  are  there  characterized  and  the  glandular  hairs  of  both  species 
are  figured  {i.  /?.  /.  10),  Although  Niedeuzu  says  "the  glandular  hairs  persist 
(^n  the  old  leaf,*'  I  could  find  none  on  my  material  of  either  species.  Nor  did  my 
specimens  of  L.  ii.villnris  show  more  than  two  layers  of  palisade,  while  Niedenzu 
<^av(  s  :>  or  i  as  their  number.  He  found  4  to  6  subsidiary  cells  about  the  stomata 
in  this  group  of  species. 
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mar^iiiH,  vory  Uiiek-wallod  (lumen  almost  obliioniled),  iiiteTUjitoil  by 
numerous  thin-walled  tannin  cells. ^ 

Leucothof:  kaoemosa  (L.)  A.  (Ti-ay. 

IIygro[)hile  Forest  fornmtion,  usually  in  sunny  X'l^tces. 

Leal*  thin,  not  pcu-sistcMil,  bifacial. 

Kpidvnuis:  (-ells  smaller  than  in  Ij.  a.rilhtris  and  L,  caieshaeiy  witli 
thinner,  smooth  cuti<*.h'  and  more  undulate  radial  walls.  Stomata  only 
on  the  dorsal  surface,  much  smaller  than  in  the  other  sjiecies  of  lAiU- 
cotlioe,  mostly  lyin^  at  rijijht  anj^les  to  tlu*  veins  but  with  some  excei)- 
ti<ms,  sli<i:htly  prominent,  their  cutich*  thin  and  smooth,  each  iKirdoi-ed 
by  usually  four  <»pidernus  cells,  of  which  two  are  parallel  to  the  guanl 
cells  (subsidiary),'-^  but-  not  oth(»rwist»  difTerentiated.  Pluricellular, 
glandular  hairs  along  the  vcmus  on  the  <lorsal  surface. 

P((lis(t(lf'  in  two  laytM's,  tlu^  out(»r  compact,  the  inner  more  oi>en, 
with  shorter  (lower)  cells.  l*n(»umatic  tissue  less  oi)eu  than  in  the 
persist<Mit-leavtMl  sp<'cies. 

}Iljj)()(lf  rnifil  roIhncJn/nififia  fissur  in  about  two  layers  above  aiul 
one  Ix'iu^ath  the  midv(Mn,  that  above  adjoining  the  stei'eome  sujiport'- 
ers  of  th(»  mi^stomc  l)undles,  that  below^  separated  from  it  by  several 
layers  of  colorless  parenchyma  (whicli,  like  the  corresi)Ouding  tissuo 
in  L.  (f.nlldris,  <*onlains  ('rystals). 

S/crromr  about  tin*  mestomi^  bundles,  as  in  tlie  otlier  two  sjiecieSy 
but  less  strongly  <lcveloped;  none  in  th(^  leaf  nuirgins. 

Differs  from  the*  evergreen  species,  especially  in  its  thinner  leaf, 
with  less  devcloi)m(»nt  of  cuticle,  palisade,  mechanical  tissue,  and 
wood. 

PlElils  NlTlDA  (l>artr.)  iienlh.  ifc   llook.^ 

Ilygrophile  Kor(»st  formation,  chiefly  in  sunny  pla(H.^s. 
Leaf  thi(*k,  evergreen,  bifacial,  shining  above. 


=  LEi'coTnoi-:  catksiiaki  (Walt.)  A.  (Jray. 

A  romarkal>1y  similar  ])laiit.  occnrriiii^  aloii^  strcaiiiH  in  the  Allo{|irheny  Monn- 
taiiiH.     (Material  examiut'd  in  cultivation  at  r»rooklaii(l,  O.  i\) 

Leaf  mudi  ns  in  /..  (f.i'illdris. 

Stomata  Boniowhat  more  irregular  in  ]>osition.  Palisade  more  comimut,  in  threo 
layers  (tli<'  inTicrmost  more  open).  C'ollenehymatie  tisHue  with  thinner.leas  ligiii- 
tied  w^alls.  iIa<lrome  of  midvein  only  a)>oiit  ono-lmlf  as  ^TOiii  in  qnuutity.  Mid- 
vein  much  mori"  dt?t'ply  impressed. 

These  differences,  with  the  excel >tiun  of  tho  |K)sition  of  tho  stomata,  are  iKwsilily 
due  in  part  to  th«'  fact  that  the  h»avi«s  of  rntrsfHivi  examintMi  were  yt)Uiiger  than 
thow  uf  (i.rilhiris,  although  tin?  ditferencos  in  ajre  must  have  been  but  small. 

-Niedenzu  i  Knirler's  Hot,  .lahrb.,  vol.  11.  p.  IS.")  (isno)  montions  the  occarrence 
of  usually  four  subsidi«iry  colls  adjoining  the  ^uard  cells  of  tho  Htomat^i  in  Lvuvth- 
thoi''  I'iicriiHhsii  and  /..  nrnrnt. 

H'ompare  Nicdi'nzu  in  En^ler's  Hot.  .lahrli.,  vol.  M.  pp.  ISO-iS'J  (18U0).  The 
{glandular  hairs  of  /*.  /hn-ilnnnia  il*ursh)  HiK)k.  f.  are  ti^^nreil,  /.  ./. /.  S:  and  the 
stomata  of  I\jtijnnitc<i  (Thnnb.  \  Don.  /.  ..'../r.  //.  /.', 
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K])idermis:  Cells  alike  on  both  surfaces,  rather  small,  the  radial 
wmUs  soniowhat  iiiidulate,  the  tangential  (especially  the  outer)  greatly 
tliic'kened;  cuticle  thick,  delicately  wrinkled.  Stomata  confined  to 
the  lower  surface,  large,  lying  in  all  directions,  the  ridges  of  entrance 
sliglitly  prominent,  the  guard  cells  with  greatly  thickened  cuticle, 
each  bordered  by  usually  five  ordinary  epidermis  cells  which  they 
irieatly  exceed  in  size.  Hairs  scattered  over  the  surface  of  the  mid- 
vein  oil  the  dorsal  side  of  the  leaf,  short,  erect,  conical,  pointed,  very 
tliick-walled,  unicellular;  also  scattered  pluricellular  glands  on  short 
[)luri cellular  stalks. 

Hiipoderni  continuous  on  the  ventral  side  of  the  leaf,  one-layered, 
its  cells  nearly  iso-dianietric,  containing  chlorophyll. 

Palisade  one-layered,  very  compact,  the  cells  little  higher  than 
broad.  Pneumatic  tissue  occupying  most  of  the  thickness  of  the  leaf, 
very  open,  with  large  intercellular  spaces,  containing  scattered  crystal 
cells  (calcium  oxalate). 

Mesfotne  hundle  of  the  midvein  strongly  compressed  in  the  plane  of 
the  leaf. 

Hypodtrinal  a dlenrluj viatic  iisi^ue  in  one  layer  above  and  two  or 
three  below  th(^  midvein. 

AStei'eome  in  a  thin  interrupted  supporting  band  above  and  below  the 
midvein,  also  (rather  thin-walled)  in  the  leaf  margin. 

XoLiSMA  FOLiosiFLORA  (Michx.)  Small.  ^ 

IIygr()X)hile  Forest  formation,  usually  in  sunny  places. 

Leaf  comparatively  thin,  ju'obably  deciduous,  bifacial,  somewhat 
shining  above. 

Epidermis:  Veniral^  radial  cell- walls  somewhat  undulate,  the  outer 
and  cuticle  moderately  thickened;  cuticle  strongly  wrinkled.  Dorsal^ 
radial  walls  strongly  undulate;  the  cuticle  thinner  and  less  wrinkled. 
Stomata  only  on  the  lower  surface,  lying  in  all  directions,  about  level 
with  the  surface,  each  bordered  by  four  to  six  undifferentiated  epi- 
dermis cells.  Hairs  confined  to  the  lower  surface,  scattered,  some- 
what elongatiMl,  pluricellular,  glandular;  also,  along  the  midvein, 
there  are  l)lunt-j)()int(Ml,  uiiic<dlular  hairs  with  thick  granular  wall. 

Palisade  in  one  compact  layer  of  rather  low  cells.  Pneumatic  tissue 
open. 

Hilpadeiiiiid  rallenchyinatic  tissue  in  one  or  two  layei*s  above  and 
t  wo  ()!•  three  beneath  the  midvein. 

HUreonie  rather  thin-walled,  forming  an  almost  uninterrupted  thin 
sheath  aiound  the  larger  mestome  bundles. 


'CoiQpjire  Niedenzu's  characters  for  the  nearly  related  Xolisvia  (Lyonia)  ligus- 
tritid  in  Engler's  Bot.  Jahrh.,  vol.  11,  pp.  ISO,  181  ( 1890).  That  species  is  described 
as  having  two  layers  of  palisade,  the  (jolls  high  and  narrow.  Its  glandnlar  hairs 
are  figured  in  /. .;.  /'.  !f.  Vesque  ( Ann.  de  Sc.  Nat.  Bot.,  ser.  7,  vol.  1,  p.  235)  describes 
Lfji>ni((  iHiuicnlata  as  having  the  palisade  in  two  layers,  and  **the  cells  of  both 
layers  alike  are  six  to  eight  times  longer  than  wide." 
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Kalmlv   ANCJUSTIFOLIA  L. 

llygropliilo  Forest  forniiitioii. 

Leaf  i>e  1*81816111.,  coriHceous,  bi feudal,  dark  gi-eeii  above,  glaucous 
Ixmeath. 

Kpidentiis:  I'f/ntnil,  cells  small,  their  nulial  walls  somewhat  undu- 
late; entiele  gn^atly  Ihiekenod.  Dorsal,  cells  much  smaller,  their 
lumen  in  old  leaves  hardly  wider  than  the  thickness  of  the  cuticle; 
cuticle  bearing  a  <leix)sit  of  wax.  Stomata  none  on  the  ventral  sur- 
face, numerous  on  the  dorsal  surface,  small,  lying  in  all  directions, 
bordered  by  s(*v<Mal  iindiiTei'entiated  cells  of  the  epidermis,  the  guard 
cells  not  proj(»ctingJ  Hairs  of  two  typ(»s,  the  fiivt  shoi*t,  straight,  or 
curved,  conical,  pointed,  unicellular,  with  v(»ry  thick,  smooth  cuticle 
and  luiiKMi  almost  obliterated.  Th(»se  form  a  dense  covering  on  the 
under  surface  of  tlui  young  l<»af,  where  many  pemst,  while  on  the 
upper  surface  t  h(\v  soon  Ix^come  broken  off,  for  tlie  most  part.*  Second, 
much  f<^w(M*  and  lai-ger,  long-stalked,  capitate,  multicellular,  glandu- 
lar hail's. 

Palisade  in  two  or  three  hiyers  of  higli,  narrow  cells,  only  the  outer- 
most compact.  Pneumatic  tissue  with  numerous  lacunes,  its  cells 
much  like  those  of  the  i)alisade.  Cells  which  contain  rather  large  and 
unusually  perfect.  mass(»s  of  crystals  ("  Drusen"  or  '*macles")  of  cal- 
cium oxalate  an^  numerous  in  the  mesoi)hyll. 

llypodervKd  coUencluj mafic  tissue  in  three  layei-s  above  and  below 
the  midv(»in. 

Stcrffoiuc  in  a  thin  band  of  thick- walled  cells  adjoining  the  under 
side  of  tlui  mestome  bundhj-group  of  the  midvein.  Also,  in  well- 
develoi)ed  leaves,  a  small  group  of  thinner-walled  steix?ome  adjoining 
the  upper  side?  of  the  vein.  Finally,  a  small  gi-oup  of  thin-walled 
steiH3ome  in  the  slightly  incurved  h»af  margins. 

Batodenduox  akbokeum  (.Mai-sh.)  Nutt.^ 
{Vacciniutti  arhorrnm  Mai"sh.) 

Mixed  Forest  formation,  growing  in  dry,  open  wo(m1s. 

Leaf  flat,  liori/ontal,  bifacial,  V(Mns  ratluM*  promintMit  iMMieath. 

Epidtrniis:  Cells  low  and  small,  with  thin,  undulate  HMlial  walls, 
outer  wall  and  cuticle  considerably  thicken(»d;  cutich' wrinkled,  eH£)e- 
cially  opposite  th<»  larger  v(Mns;  somewhat  thinner  on  th(»  dorsal  sur- 

'  In  many  Rliu<l(><leii<1roideae  which  have  tho  under  side  of  the  leaf  provided 
witli  a  hairy  ooverlnK.  tho  gnard  cells  arc  very  promiiiunt.  Breitfeld  in  Engler, 
Rot.  Jahrb..  vol.  9.  p]K  ;j^»7-;i2ii. 

-They  an?  the  •*  polls  tectenrH  nnictjllnU'*s ''  of  Vesijui'  (Ann. Si-.  Nat.  liot.,Bihr. 7, 
vol.  1,  p.  ::^iii)).  who  (listinKui.shes  three  ty|M» of  hairs  in  Kricaceao.  He  remarkA 
that  those  of  Kahiiia  are  noteworthy  as  beiiiK  narrower  tlian  the  epidermis  oella 
from  which  tlii'y  orij^inat*'    a  **  particularit4'>  tres  caracttTistique.*' 

-'Compare  Ni(>ileii/.u  in  L^n^^ler's  ]^)t.  Jahrb..  vol.  1 1,  pp.  \%l,  li).*)  (1800).  The  two 
snbaidiary  cells  about  the  giuird  cells  of  the  stomata  are  characteristic  of  thiS 
Vacciuiaceao  (loc.  cit.,  p.  11)3). 
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face  except  beneath  the  larger  veins.  Stomata  large,  confined  to  the 
dorsal  surface,  lying  in  all  directions,  level  with  the  surface,  each 
bordered  by  four  epidermal  ceils,  of  which  two  are  subsidiary  (paral- 
lel to  the  guard  cells  but  not  otherwise  differentiated).  Hairs  only 
on  the  dorsal  surface,  scattered  along  the  veins,  long,  pluricellular, 
glandular,  with  large  heads. 

Palisade  in  one  compact  layer,  the  cells  high.  Pneumatic  tissue 
with  ratlier  small  intercellular  spaces. 

Sfereome  rather  strongly  developed  next  both  the  hadrome  and  the 
leptome  of  the  larger  veins,  interrupted  by  thin-walled  tannin  (?) 
cells. 

Subepidermal,  thick-walled  colorless  parenchyma  between  stereome 
and  epidermis,  very  little  above  the  veins,  in  considerable  quantity 
below. 

Hypodermal  coUenchymatic  tissue  in  about  two  layers  in  the  margins. 

OxYCOCCUS  MACROCARPUS  (Ait.)  Pers. 

In  brackish  meadows. 

Leaf  small,  thickish,  persistent,  bifacial,  dark  green  above,  glau- 
cous beneath. 

Epiderinis:  Ventral^  cells  small,  radial  walls  strongly  undulate, 
Milic^r  thin;  cuticle  moderately  thickened.  Dorscdy  cells  with  less 
undulHte  walls ;^  cuticle  covered  with  a  finely  roughened  coating  of 
wax.  Stomata  confined  to  the  lower  surface,  very  numerous,  small, 
lying  mostly  parallel  to  the  leaf  axis  but  with  many  eicceptions,  level 
with  the  surface,  each  bordered  by  four  epidermis  cells,  two  of  them 
subsidiary.  Hairs  none  on  the  surface  of  the  leaf;  small  multicel- 
lular, clavate  glandular  hairs  sparsely  scattered  along  the  margins. 

Palisade  in  one  layer  of  short  cells,  which  are  little  longer  than 
wide.  Pneumatic  tissue  open,  with  large  lacunes.  Tabular  crystals, 
probably  of  calcium  oxalate,  in  the  mesophyll. 

Hypodermal  eolleiichymatic  tissue  in  small  quantity  above  and 
below  the  niidvein. 

Sfereome  in  massive  groups  of  very  thick-walled  cells  above  and 
below  (Mdjoiiiiiijr)  the  mestome  of  the  midvein,  but  only  below  the 
snuiller  veins,  wiiich  are  embedded  in  the  mesophyll. 

Symplocos  tinctoria  (L.)  L.'Her. 

Mixed  Forest  formation,  usually  in  low  woods. 
Leaf  rather  large,  nearly  horizontal,  bifacial,  rather  thin,  lateral 
V(Mns  prominent  beneath.^ 


'  This  stronger  andnlation  of  the  radial  walls  on  the  upper  leaf  sorfaoe  appears 
somewhat  anomalous. 

^  Sol(  reder,  Syst.  Anat.  der  Dicot.,  p.  587,  describes  the  lateral  'I  il 

phijllii  as  embedded  in  the  mesophyll. 

2:3592— No.  6—01 V6 
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Epidej'mis:  Alike  on  both  fjw^es,  cells  eoiiUiiiiing  ehloi-opliyll,  rather 
larjjje,  with  thin,  undulate  radial  walls  and  thickish  wrinkled  cuticle. 
Stoniata  confined  to  the  doreal  surface,  small,  lyinj;  in  all  directions, 
level  with  the  surface,  ea<*.h  bordered  by  usually  four  epideimis. cells, 
of  which  two  are  subsidiary  (parallel  to  the  guaixl  cells  but  not  other- 
wise differentiated).  Hairs  few  on  the  ventral,  numerous  on  the 
doi*sal  surface,  soon  deciduous,  i)ointed,  with  rather  thick,  rough 
cuticle,  pluricellular  (the  cells  in  a  singh*  row). 

Palisade  in  a  single  hiyer,  the  cells  high.  Pneumatic  tissue  rather 
open. 

Hypodentud.  collenchyma  strongly  develoixid  above  and  below  the 
midvein. 

Stereomif  both  above  and  beh>w  the  veins  (esijecially  adjoining  the 
leptome). 

STYKAX    (iRANDIFOLIA    Ait. 

Mix(»d  Forest  formation,  growing  in  low  wootls. 

/^f^f// large,  thin,  bifacial,  pulHJScent  beneath. 

Kindrrtnis:  Cells  alike  on  both  faces,  the  radial  walls  strongly  undu- 
lates <*uticle  delicately  wrinkled.  Stomata  only  on  the  doi*sal  face, 
small,  comi)aratively  few,  lying  in  all  dii-ections,  level  with  the  surface, 
eacli  bordered  by  four  to  seven  undifferentiated  epidermis  cells.  Hairs 
confined  to  the  doi-sal  surface,  more  or  less  abundant,  especially  along 
the  v(4ns,  long,  sharp-pointed,  thick- walled,  unicellular.* 

MrsojdifjU  not  well  differentiated,  two  layers  of  compact  but  not 
elongated  cells  beneath  the  ventral  epidermis,  the  rest  open  pneu- 
matic tissue  with  large  unicellular  spaces. 

HiipodrrimdroJh.nchyinidic  tissue  in  small  quantity  alx)ve  the  largo 
veins.     True  collenchyma  in  corresponding  i)osition  below  the  veins. 

Stereome  none. 

CHIONANTHL^S    VIIUJINICA    L. 

Hygrophih'*  Forest  fornuition,  inhabiting  swami)y  woods  along 
streams. 

Leaf  large,  ])ifacial,  green  on  bot.li  surfaces,  becoming  somewhat 
coriac(*ous,  glabrous  when  matui*e,  pubescent  on  both  surfaces,  but 
esp(M*ially  ben(»ath,  when  young. 

Kpidcnnf's:  17 ////v//,  c<^lls  snmll  with  thickish  walls,  tlie  nulial  walls 
not  undnlatx';  cuticle  strongly  wrinkled.  Ihtrstd^  cells  with  straight 
or  slightly  undulate  radial  walls;  (Miticle  with  mon»  inunei'ous  finer 
wrinkles.     Stomata  coulim^d  to  the  lower  surface,  very  numerouA, 


^ItdooB  not  api)eiir  that  nnicellnhir  hairs  have  Ik36ii  provionsly  noted  in  this 
family  (cf.  Solerotler  Syst.  Auat.,  587). 
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small,  lying  in  all  directions,  level  with  the  surface,  each  bordered  with 
5  or  (*)  ordinary  epidermis  cells.  Hairs  of  two  types,  about  equally 
numerous.  First,  long,  sharp-pointed,  with  cuticle  somewhat  rough- 
ened, composed  of  2  to  4  cells  in  one  series.  Second,  multicellular, 
probably  glandular,  shield  haira,  with  a  very  short  stalk  which  occu- 
pies slight  depressions  in  the  epidermis  so  that  the  flattened,  disk- 
shaped  head  appears  to  rest  on  the  surface;  head  composed  of  6  to  18 
wedge-shaped  cells.  ^ 

Palisade  in  one  layer.     Pneumatic  tissue  quite  compact. 

Larger  veins  prominent  beneath,  the  mestome  bundle  or  group  of 
bundles  (several  bundles,  inclosing  pith,  form  the  midvein),  almost 
(Mitirely  surrounded  by  a  narrow  ring  of  rather  thin-walled  sterome, 
which  is  separated  above  and  below  from  the  finally  massively  devel- 
oped hypodermal  collenchyma  by  thin-walled,  colorless  parenchyma, 
which  becomes  coUenchymatic  in  old  leaves. 

Gelsemium  sempervirens  L. 

In  most  different  situations,  from  the  Hygrophile  Forest  to  the  Sand 
Strand. 

Leaves  evergreen,  thick ish,  shining  above,  horizontal,  bifacial. 
(Leaves  examined  probably  in  their  second  season.) 

KpiilerniU:  Ventral^  cells  large  and  high,  the  cuticle  and  outer  wall 
iniieh  thickened,  the  other  walls  thin,  the  radial  not  undulate.  Dor- 
sal, cells  smaller,  their  walls  thinner,  and  not  or  but  slightly  undulate. 
Stoniata  only  on  the  dorsal  surface,  lying  in  all  directions,  somewhat 
prominent,  the  guard  cells  each  accompanied  by  a  parallel  subsidiary 
cell,  with  occasionally  a  third  parallel  cell  of  similar  form.^  Hairs, 
none. 

Palisade^  cells  low  and  comparatively  wide,  only  the  uppermost 
layer  perfectly  compact;  the  next  two  similar  but  with  small  inter- 
cellular spaces;  then  about  two  layers  of  open  pneunmtic  tissue  with 
nearly  isodiametric  cells;  and  finally  a  continuous  layer  of  chloren- 
(•li3'niH  adhei'ing  to  the  dorsal  epidermis,  easily  separating  from  the 
piKMinuitic  tissue,  with  its  cells  elongated  in  a  direction  parallel  to  the 
surface. 

lllipodennal  colleiwhyrna  in  two  layers  beneath  the  midvein,  thick- 
wallcd. 


'  Prillieux  (Ann.  Sc.  Nat.  Bot.,  ser.  4,  vol.  5,  p.  9,  U  2^f,  14)  states  that  the  nam- 
ber  of  cells  is  13  and  the  diameter  of  the  head  is  55  micromillimeters.  These  fig- 
ures can  be  taken  as  representing  the  average  number  and  size,  although  the 
variation  is  considerable. 

The  relation  is  comparable  to  that  figured  for  stomata  of  Rubiaceae  with  three 
subsidiary  cells  (Solereder,  Syst.  Anat.,  p.  503,/.  lOI,  G),  except  that  in  Gelsemium 
all  the  cells  are  of  approximately  equal  size. 
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t^fifreome  in  h  thin,  wi<h^  l^i'<>iU>  iM^noutli  the  leptoine  and  a  small 
ji;roup  above  tlie  liiulroine  of  the  mi<lvoiii. 

(tALIUM  HisPiDULUM  Michx. 

Sand  Strand  i'onnation,  inhaluting  tlu^  iiiiiennast  wooded  dunes  aud 
tlie  i)ine  woods  immediately  behind  them. 

Leaf  thi<*kisli,  bifacial  (fi^.  IK)). 

Kp'ukrinis  ni^arly  alike  on  botli  faces.  Cells  considerably  elongated 
paralh^l  to  tlie  lengtli  of  tlie  l(*af ;  those  of  the  ventral  surface  high, 
radial  walls  thickish  (especially  on  the  ventral  surface),  strongly 
undulate;  cuticle  stron«>:ly  thickened,  esp<^cially  in  the  leaf  margins, 
when*  it  j^n^atly  exceeds  the  Iuukmi,  wrinkled,  raised  to  a  papilla  in 
the  center  of  the  outer  wall  of  each  c<dl  which  is  not  extended  into  a 
hair.'  Stomata  few  on  the  ventral  surfjK'e,  very  numerous  on  the 
dorsal,  lyin^  in  all  directions,  level  with  the  surface,  each  bordered  by 
two  (oc(*asionally  four)  parallel  crest^ent-shapiHi  subsidiary  cells,  one 
of  which  is  usually  larj^iM*,- these  bordered  by  three  to  five  (usually  five) 
ordinary  (m41s.  Hairs  on  both  surfaces  stout,  blunt-iK>inted,  curved, 
unicellular,  pri(rkle-like,  with  a  thick,  granular  cuticle.'*  Large  cells 
(containing  resin  scatt;C»red  in  the  dorsiil  epidermis  *  (fig.  90,  o). 
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'**ln  BtHivanUn  con^t/o/m  virtually  every  epidermis  cell  of  the  apper  snrfHce 
is  raised  into  a  small  conical  i)oint  fnrnished  with  radiating  caticnlar  striae.** 
Ves(ine.  Ann.  So.  Nat.  Bot.,  sor.  7,  vol.  1,  p.  ll>2. 

^'*The  stoma  |in  Hnbiaceae]  is  always  accompanied  by  two  lateral  cells,  which 
often  entirely  surround  it.  I  liave  not  enconntered  a  single  exception  in  this 
re8i)e(rt,  and  I  believe  that  on(^  can  boldly  exclude  from  the  family  of  Unbiaoeae 
every  i)lant  of  which  the  stomatal  apparatus  does  not  present  this  confignration. 
Ves(iuo.  loc.  ('it.  UY'\, 

'^Tlie  hairs  in  Kubiaccae  are  "very  rarely  [lM)th]  elongated  and  anicellnlar. 
Vorttjue,  loc.  cit.,  p.  192. 

*'The  niidnorve  of  the  large-lol)e(l  leaves  of  Pviittujauia  luciniata  is  armed  with 
short  hooked  hairs,  whose  form  is  i)robab1y  the  result  of  adaptation  to  a  sort  of 
cbuubering.  which  allows  the  leaves  to  su])i)ort  themselves  on  neighboring  plants, 
a  method  of  clamberiTi^  which  one  finds  greatly  develo])ed  in  several  Ualieaa 
((xalinni,  Aspernla.  Rubia):  with  these  last  plants  the  hair  is  redacted  to  a  great 
curved  cell  borne  at  tlie  summit  of  a  mt^ro  or  less  considerable  emergence."  Loc 
cit.  pp.  liri  lli;J. 

As  (rdfimn  ln'sj)itli(lnin  does  not  sni>])ort  itsi^lf  ui)on  other  plants,  its  posseaBion 
of  hairs  of  this  type  is  to  l>e  attrd)uttKl  not  to  adaptition  to  an  existing  conditloD. 
but  to  the  retention  of  an  inhoritcnl  charactt^r  which  was  formerly  nsefnl. 

Hairs  almost  identical  with  those  of  f!.  hispidnhnu  (x-cur  in  TrUtstenvi perfoUa" 
tuni,  as  li^ured  by  Vosque.  Uxr.  cit,  /.  /', /.  .'. 

Mia<I1kofer  ((^bT  Ptlanxeii  mit  dnrchsichti^en  punktiert4'n  Blattern,  p.  819; 
quoted  by  Solerodor,  in  Englcr's  Bot.  Jahrb.,  vol.  10.  p. 415)  found  secretion cella in 
the  leaf  epidermis  of  some  specnos  of  Uubia.  Kpidermal  ce'ls  of  this  type  are  not 
commtm.  alihou^h  oi'currin;^  in  most  Aristolochiacvao  (see  under  Awirfim  vityinU 
nun),  in  Mcmimiat  oau.  Myrtaceae,  and  a  few  other  families. 
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Piilimilf  ill  niie  or  two  laj'ers  of  rather  short,  cells,  papsing  without. 
MhiLrp  (letiiiLrkiition  into  the  open  pDeuinatic  tissue.' 

Mcfhime  handiest  c-oinpletely  embedded  in  the  chlorenchyiiia,'  eivch 
surrnuiicicii  by  a  one-layer  sheath  of  delicate,  sraall-eelled,  colorless 
Iwi-eiK-hynia.  (^ollenehymatic  hypodermal  parenchyma  in  8mall  quan- 
tity- Iteneath  the  niidvein. 

Stem  four-aiigleil,  the  angles  winged,  the  wings  composed  of  strong 
l)eriplieral  graujjs  of  thick-walled  stcreome,  and  of  compact  chloren- 
chyiiui  toward  the  circumference  of  the  stem  proper,  Mestome  cylin- 
der entirely  surrounded  by  a  thin-walled  endodemiis.     Medullary  rays 


very  narrow.     Pith  occupying  the  center  of  the  st«m,  finally  breaking 
<lowii  and  pnKlucing  a  lacuna. 

LONICERA   SEMPERVIRENS  L. 


In  various  situations,  but  most  abundant  on  the  inner  sand  dunes. 

Li'ivf  bifaniiil,  dark  green  above,  glaucous  beneath,  more  or  less  per- 
wisti'tit,  mil!  vein  prominent  beneath,  under  surface  sparsely  pubescent 
wjicn  yountr. 

Kjii-lrniiiN:  VenlruJ,  radial  cell  walls  straight,  thin;  cuticle  very 
lliick,  nmjihened.  Dorsal,  cell  walls  thin,  the  ra^lial  undulate;  cuti- 
cle ix-iiring  a  coating  of  wax.  Stomata  confined  to  thedoi-sal  surface, 
small,  nnmerous,  lying  in  all  directions,  level  with  the  surface,  each 
iHirdcrod  by  four  or  five  ordinary  epidermal  cells.     Hairs  uumerouB 

'  Ita|)hiiliM-h(>l<ling  cells  oc<;nr  in  the  meaopbyll  Tteneath  the  i>alisade.  and  some- 
tiiiifs  1(1  tlie  iiarynchyina  of  the  nerves  of  all  GaUeae  studied."  Veaiine.  loc.  clt, 
1).  I'.i:;.     I  (lUl  not  iletect  raphides  In  the  leaves  or  stems  of  (7.  hinpiiinlnm. 

'"Ill  g''iiE!rni  thebnndleH  [in  Rnbiaceae]  are  completely  hnmersed  In  tbemeso 
liliyll:  tlia'  u  to  Hay.  the  tissnes  pafls  above  and  below  the  bandies  without  nnder- 
goiiJK  till' least  change."    Vesiine,  loc.  cit.,p.  203. 
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l>onoath,  especially  aloni?  the  veins,  straight  or  curved,  pointed,  with 
rather  thick  cuticle,  unicellular.^ 

Palisade  (typical)  in  one  layer.  Pneumatic  tissue  in  older  leaves 
quitci  open,  with  larj>^e  lacunes. 

Hypodermal  roUeywhyimi  in  one  to  three  layers  above  and  two  or 
thr(»e  iKjneath  the  larji^er  v(uns,  separated  from  the  mestome  bundles 
by  sc^veral  layc^rs  of  colorless  pai'enchyma  above  and  l>eneath,  that 
adjoining  the  coUenchj'^ma  thickish-walled.  Inner  walls  of  the  epi- 
dennis  cells  also  collenchymatically  thickened  al>ove  and  beneath  the 
larger  veins. 

Mesforne  bundles  bicollateral,  leptome  in  much  smaller  qnantity 
above  than  Ixineath  the  hadrome. 

l^UCHEA   FOETIDA  (L.)  B.  S.  P. 

Low  Marsh  formation,  growing  in  shallow  pools  and  ditches. 

Leaf  bifa<*ial,  nearly  horizontal,  veins  prominent,  almost  ragose 
beneath. 

Epidermis:  C/clls  large,  the  walls  thickish,  the  radial  very  slightly 
undulate  on  the  ventral  surface^  strongly  so  on  the  dorsal  surface. 

Stomaf^i  conlined  to  the  un(l(»r  surface,  lying  in  all  directions,  some- 
what prominent,  each  bordered  by  three  or  four  ordinary  epidermis 
cells.  Hairs  abundant  on  both  faces;  glandular,  short,  stout,  pluri- 
cellular,  uniseriate. 

Chlorenchynia  nearly  homogeneous,  rather  oi)en,  t5rpical  palisade 
none. 

Hf/])odpr)ii(d  rollenrlujirui  in  two  or  three  layers  above  and  below 
the  principal  vcmus.  Mestome  bundles  collateral,  i*eenforced  by 
stereonu^  above  and  b(4ow,  this  separated  from  the  collenohyma  by 
thin-walled  parenchyma. 

HACCmARIS  IIALIMIFOLIA   L. 

Althougli  the  l<»af  anatomy  of  this  spe<Mes  was  trt^ated  in  the  above- 
quoted  paper  on  ** The  plant  covering  of  Ocracoke  Island,"*  certain 
emendations  are  to  be  made  to  th(»  description  there  given. 

The  epidi^rinis  c(»ll  walls,  even  the  outer,  are  only  nuNlerately  thick- 
ened, (^\(M»pt  over  the  larger  viMiis.  Tlu*  cuticle  is  conspicuously 
wrinkhMl.  K(»w-c(»11(m1,  capitate,  glandular  hairs  occur  in  groups  occu- 
pying small  depn^ssions  on  both  ventral  and  doi*sal  surfaces,  each 
group  of  hairs  being  surrounded  by  a  <Mrcle  of  w<»dge-Hhape<l  foot  cells. 

'  Vosqiio  (Ann.  <lo.  Sc.  Nat.  not.,8er.  T,  vol.  1,  p.  IH."))  (lesoribea  glandular  capi- 
tate hairs  as  cliaracteriHtic  of  Caprifoliuceao;  and  Solercxler  (Bull. de THerb. Boia- 
sicr,  vol.  1,  p.  171 :  Syst.  Auat.,  p.  497)  Itelieves  them  to  he  present  thronghoat  the 
family.  Having  in  the  anomalous  genns  Alsenosmia.  1  failed  t4)  detect  such  hain 
in  Ijiniircni  scmjH'rviri'ns,  even  in  yoiin^  leaves  which  were  well  proyided  with 
th(>  long.  i>ointo<l  hairs. 

*  C^ontr.  U.  S.  Nat.  Herb.  5, p. 3()7.     ISHK). 
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Palisa(l(^  occurs  in  about  two  layers  of  cells  on  each  leaf  face,  those 
on  tlu^  v(Mit  ral  face  being  somewhat  more  elongated,  and  is  much  inter- 
in  plod  on  both  faces  by  the  hypostomatal  air  chambers.  The  chlo- 
rencliyina  of  tlie  interior  of  the  leaf  is  shorter-celled,  with  numerous 
intc^rcellular  spaces,  but  is  not  typical  pneumatic  tissue. 

The  stems  of  this  species,  as  described  by  Heering,^  from  cultivated 
material,  have  very  prominent  stomata,  clilorenchyma  composed  of 
roundisli  cells  rich  in  chlorophyll,  and  strands  of  coUenchyma  in  the 
salient  angles. 

Senecio  tomentosus  Michx. 

Cleared  land  (noncultural).  Herbaceous  formation,  inhabiting  moist 
open  ground. 

Leaves  (especiallj^  the  radical),  nearly  vertical,  approximately  iso- 
lateral,  arachnoid -tomen tons,  especially  when  young. 

Epidermis:  Ventral,  cells  large,  the  walls  not  undulate;  cuticle 
roughened.  Dorsal,  cell  walls  thinner,  undulate.  Stomata  some- 
what more  numerous  on  the  dorsal  surface,  large,  lying  in  all  direc- 
tions, level  with  the  surface,  each  bordered  by  three  to  five  (mostly 
foui)  undifferentiat-ed  epidermis  cells.  Hairs  weak,  flexuous,  blunt- 
pointed,  tliin-walled,  with  slightly  roughened  cuticle,  unicellular, 
more  abundant  on  the  lower  than  the  upper  surface  (especially  in 
older  leaves). 

Cldorenchyma  homogeneous,  with  no  well-differentiated  palisade. 

Midvein  prominent  beneath,  composed  of  several  (usually  four) 
niestonie  bundles,  of  which  one,  in  the  material  examined,  had  its 
great  (»st  transverse  diameter  at  right  angles  to  the  leaf  surface.  Bun- 
dles l)ieollatei'al,  perileptomatic  (the  leptome  almost  entirely  surround- 
ing the  hadrome,  but  much  more  strongly  developed  on  one  side), 
separated  from  each  other  and  from  the  epidermis  by  much  colorless, 
thin-walled  parenchyma.  Stereome  groups  adjoining  the  leptome 
usually  on  both  sides  of  the  bundle,  but  much  stronger  on  the  side 
vvher<*  the  leptome  is  most  developed.  Hypodennal  collenchymatic 
tissue  in  several  layers  beneath  the  midvein.  Hypodermal  collen- 
ehynia  in  the  leaf  margins. 

LIST  OF  THE  PLANTS  COLLECTED  OR  OBSEEVED. 

The  s]>eeies  enumerated  in  the  following  list  were  collected  within 
the  limits  of  the  Dismal  Swamp  region  as  above  defined,  with  the 
exception  of  a  eonsiderable  number  which  were  obtained  near  New- 
hern,  N.  C.,  and  which  are  included  for  the  sake  of  recording  their 
oecu I  renee  at  that  station.  Where  the  specimen  was  collected  in 
Noith  Carolina,  the  name  of  the  State  is  given  with  the  station. 
\\  ln're  tins  is  omitted,  the  station  is  understood  to  be  in  Virginia. 
Species  of  which  specimens  were  collected  are  so  denoted  by  the  col- 
lection number;  others  here  recorded  are  such  as  were  carefully  noted 


'  Engler's  Bot.  jahrb.,  voL  27,  p.  457.    1899. 
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on  the  spot,  and  concerning  the  identity  of  which  there  could  be  no 
reasonable  doubt.  Numbers  I  to  115,  denoted  by  the  initials  "  C.  & 
K,"  were  collected  by  Mr.  Frederick  V.  Covilleand  the  author. 

THALLOPHYTA. 

FUNGI.' 

Ezobasidium  discoideum  Ellis.    In  the  Dismal  Swamp,  May  1,  on  Azalea  vik- 

cosa  L. 
Coleosporium  sonchi-arvensis  (Pers.)  Li  v.    Virginia  Beach,  Oct.  3,  on  leaves 

of  Solidago  seinpervireiis  L. 

LICHEHES.3 

Usnea  angulata  Ach.    Near  Pnngo,  Princess  Anne  Connty  (No.  1150),  on  the 

bark  of  IHniis  taeda  L. 
Usnea  barbata  rubiginea  Michx.    With  the  preceding  (No.  1159a). 
Usnea  barbata  serotina  Schaer  (?).    With  the  preceding  (No.  It 69b). 
Usnea  trichodea  Ach.    With  the  preceding  and  on  the  branches  of  Taxodium 

disticJiuni  L. 

BRYOPHYTA. 

HEPATICAE.'' 

Odontoschisma  sphagni  Dnmort.    Margin  of  Lake  Dmmmond,  Jnly  14  (Na 

1672),  on  bases  of  tree  trnnks,  with  Plagiotheciuvi  viicanH  Sw. 
Biccia  fluitans  L.    Floating  near  the  surf  aceof  ponds,  common  (Nob.  1844, 1681  )• 
Trichocolea  tomentella  Dnmort.    Stnmps,  old  logs,  etc.,  in  the  Dismal  Swamp 
(Nos.  1640,l«41a). 

MUSGI 

SPHAGNACEAE.* 

Sphagnum  brevicaule  Wamstorf  sp.  nov.    Near  Newborn,  N.  C,  Ang.  1  (No. 

1077),  in  a  small  open  bog. 
Sphagnum  cuspidatum  plumosum  f.  serrata  Wamstorf.    In  the  Jericho  Ditoh, 

Dismal  Swamp,  Jnly  15  (No.  1070),  entirely  Hiibmersed. 
Sphagnum  cymbifolium  glancescens  Rnss.    In  the  Dismal  Swamp  and  in 

swales  in  the  Desert,  Cai^  Henry,  .Inly  14,  27  (Nos.  1073, 1801a). 
Sphagnum  cymbifolium  glaucescens  Rnss.  f.  squarrulosa  Wamstorf.    Wifh 

the  preceding  (Nos.  1075, 1800). 
Sphagnum  henryense  Wamstorf,  sp.  nov.    In  a  swale  in  the  Desert,  Gape 

Honry,  July  27  (No.  18<il). 
Sphagnum  imbricatum  cristatum  Wamstorf  f.  glaucescens  Warnstorf.    Nesr 

Newl)em.  N.  C,  Aug.  1  (No.  1075). 
Sphagnum  kearneyi  Wamstorf,  sp.  nov.     In  the  Jericho  Ditch.  Dismal  Swamp, 

Jnly  15  (No.  1(S77),  all  but  the  snnimits  of  tho  stoma  submersed,  stoma 

times  -1.5  dm.  long. 


'  Determined  by  Mrs.  Flora  W.  Patterson. 
*  Determined  by  Mr.  T.  A.  Williams. 
=»  Detormintxl  by  Mr.  O.  F.  Cook. 

*Deteraiined  by  Dr.  C.  Warnstorf.    S^'e  Ibniwigia,  vol.  30,  pp.  101  to  109  (1900)» 
for  descriptions  of  the  new  species. 
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Sphag^num  medium  glaucescens  Warnstorf.     Virginia  Beach,  Oct.  2  (No.  2091), 

in  a  marshy  place  in  the  pine  woods. 
Sphagnum  recurvum  ambliphyllum  f .  pulchricoma  C.  Mnell.    In  swales  in  the 

Desert,  Cape  Henry,  July  27  (No.  1861b) . 
Sphagnum  virginianum  Warnstorf,  n.  sp.    Margin  Lake  Drnmmond,  Dismal 

Swamp,  July  14  (1668). 

BBYACEAE.' 

Aulacomnium  palustre  (L.)  Schwaegr.    Margin  of  Lake  Drnmmond  (No.  1655). 
Aulacomnium  palustre  polycephalum  Bruch  &  Schimp.    On  an  old  tree  stamp. 

Dismal  Swamp  (No.  2352). 
Aulacomnium  sp.    With  the  preceding  (No.  2351 ) . 
Dicranum  flagellare  Hedw.    On  decaying  logs,  Dismal  Swamp  (Nos.  1612, 1654, 

1674). 
Dicranum  scoparium  (L.)  Hedw.    On  the  gronnd  in  moist  woods;  along  Cohoon 

Creek,  near  Suffolk  (No.  1710) ;  the  Desert,  Cape  Henry  (No.  1835). 
Funaria  hygrometrica   (L.)  Sibth.     Moist  soil,  Virginia   Beach   (No.    1419); 

abundant  along  the  Dismal  Swamp  Canal. 
Funaria  hygrometrica   calvescens   Brnch  &   Schimp.     Moist  soil,    Virginia 

Beach  (No.  1423). 
Hypnum  boscii  Schwaegr.    On  old  stumps  and  logs,  border  of  Lake  Drnmmond 

(No.  2363). 
Hypnum  cupressiforme  L.    On  a  moist  bank  at  roadside.  Northwest  (No.  2373). 
Hypnum  spp.    Undetermined,  material  insuflBcient.     (Nos.  1642, 1787, 1849.) 
Leptodon   trichomitrion  (Hedw.)  Mohr.    On  old   logs   and   stumps,  Dismal 

Swamp  (No.  1642). 
Leucobryum  albidum  Brid.    L,  minus  Sail.,  not  Michx.)     Moist  gronnd,  near 

margin  of  Lake  Drnmmond  (Nos.  1670, 1671). 
Leucobryum  glaucum  (L.)  Schimp.    On  a  moist  bank  at  roadside,  Northwest 

(Nos.  2373a,  2374). 
Leucodon  brach3rpus  Brid.     (No.  215a. ) 
Leucodon  julaceus  (Hedw.)  Snll.    On  the  bark  of  Liqnidambar  and  other  trees, 

Wallaceton  (No.  1789);  Virginia  Beach  (No.  2150). 
Mnium  affine  Bland.    On  old  logs  and  stamps.  Dismal  Swamp  (No.  1641). 
Plagiothecium  latebricola  Bruch  &  Schimp.     (No.  2351.) 

Plagiothecium  micans  Sw.    Near  the  margin  of  Lake  Drnmmond  (No.  1672a). 
Polytritehum  commune  L.    Moist  gronnd:  Northwest  (Nos.  1509,  2369);  Wal- 
laceton (1791);  common. 
Polytrichum  ohiense  R.  &  C.     Kempsville,  Princess  Anne  County  (No.  1048). 
Raphidostegium  microcarpum  (Muell)  Jaeg.  &  Sauerb.    Near  the  margin  of 

Lake  Drnmmond  (No.  16(52). 
Thelia  hirtella  (Hedw.)  Sull,     On  the  bark  of  Acer  rvltnim,  Dismal  Swamp 

(No.  1790). 
Thuidium  recognitum  (Hedw.)  Lindb.    On  old  logs  and  stnmps  in  the  Dismal 

Swamp  (Nos.  1641  b,  1656,  2364). 
Thuidium   scitum    (Beauv.)  Aust.     On  old  logs  in  the  Dismal  Swamp   (No. 

1786). 

PTERIDOPHYTA. 

OSMUNDACEAE. 

Osmunda  cinnamomea  L.    Common  in  shaded  swamps  (Nos.  1214, 1628,  2159). 
Osmunda  regalis  L.    With  tlie  preceding,  but  less  common  (No.  100  C.  &  K). 

'  Determined  by  Mrs.  Elizabeth  G.  Britton. 
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POLTPODLA.CE  AE.  > 

Polystichum  acrostichoides  (Michx.)  Schott.    Near  Snffclk  (No.  1237)  and  at 

Virginia  Beach,  in  rich  woods. 
Dryopteris  spinulosa  dilatata  (Hoffm.)  Under w.     Margin  Lake  Dmmmond, 

Dismal  Swamp  (No.  108,  C.  &  K.). 
Woodwardia  areolata  (L.)  Moore.    Common  in  bogs  and  swanlps  (Nos.  1625, 

2130,  2:^00). 
Woodwardia  virginica  (L.)  J.  E.  Smith.    Common  in  open  swamps  (Nos.  1151, 

1351, 1591.  1678.) 
Asplenium  fllix-foemina  (L.)  Bernh.    Near  Virginia  Beach,  May  29  (No.  1410), 

in  rich  woods. 
Pteris  aquilina  L.    Common,  especially  in  low  ground. 
Pellaea  atropurpurea  (L.)  Link.    On  brick  walls,  in  Norfolk. 
Polypodium  polyodioides  (L.)  Hitchcock.      Abundant  on  the  limbs  of  Taxo- 

dium  diatichum  L.,  in  the  Dismal  Swamp  (No.  113  C.  &  K.). 

LYCOPODIACEAE. 

Lycopodium  alopecuroides  L.    In  marshy  places,  Newborn,  N.  C,  Ang.  1  (Nos. 

1930, 1973). 
Lycopodium  inundatum  L.    In  open,  marshy  places:  Northwest  (No.  1539)  and 

Cape  Henry  (No.  1825). 

SELAGINELLACEAE. 

Selaginella  apus  (L.)  Spring.    In  a  shady  swamp,  Edenton,  N.  C,  July  80 
(No.  1918). 

EMBETOPHTTA. 

GYMNOSPERMAE. 

PINACEAE. 

Pinus^  echinata  Mill.    Near  Suffolk  (No.  1232);  Lynnhaven  Bay  (No.   1843). 

Locally  known  as  **  rosemary  piuo,"  which  is  Haid  to  l^e  the  iiopnlar  name  of 

P.  taeda  in  North  Carolina.^ 
Pinus  taeda  L.    Everywhere  (Nos.  4  and  SM),  C.  &  K..  1003,  lOeo,  IKW,  1745. 1806). 

Locally  known  as  **  short-leaf  pine." 
Taxodium  distichum  L.    Common  in  8wamx)s  and  along  streams  (Nob.  1157« 

1916,2077,2361). 
Chamaec3rparis  thyoides  (L. )  B.  S.  P.     Abundant  in  parts  of  the  Dismal  Swamp 

(Nos.  87  C.  &  K.,  1600,  1663).    Locally  known  as  *'  junii)er." 
Juniperus  virginiana  L.    Common  in  woodlands  nnd  on  roadsides  in  dry  aoll 

(Nos.  1176,  1734). 


'  For  an  account  of  the  ferns  of  the  Dismal  Swamp  see  W.  Palmer,  in  Proc, 
Biol.  Soc.  Washington,  vol.  13,  pp.  61  to  70,  IsiK).  The  fi>ll<)win^8i)ccie8,  not iuolnded 
here,  are  onuinerate<l  in  that  pajwr:  Omn^lva  ttnisiftilis  L.,  Driftfptvritt  mriH'lMtnicen- 
HIS  (L. )  A.  (Tray,  DryopUria  thelyptcris  (L.)  A.  Gray,  hryttptn-is  yoldicfina  fctta 
Palmer,  Dn/njtttris  marghmlis  (L.)  A.  (^^ray,  I>ri/oj)tcris  Hj^hnthtttn  (Ri*tz)  Kiintie, 
Asph'tn'um  jtldfyiH'uroH  (L.)  Oakes.  an<l  liotriirhhim  (tlilnfnnm  Mnhl.  Interesting 
olxservations  are  ^iven  concerning  the  distribution  and  e<*o1();j:y  of  the  H])e(*ies. 

•  Pinus  dot<»rmined  by  Mr.  Q.  B.  Sudworth. 
Ashe,  Bull.  N.  (\  Qeolog.  Surv..  vol.  ">.  p.  IT)  ( 1894).    *•  Short-leaf  pine  "  is  there 
given  as  the  iK)pular  name  for  I\  iHiltiiiata. 
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ANQIOSPERMAE. 
MONOCOTYLEDONES. 

TYPHACEAE. 

Typha  ang^stifolia  L.    Common  in  fresh- water  river  marshes  (Nos.  1349,  1518, 

1522). 
Typha  latifolia  L.    More  abundant  than  the  preceding,  in  fresh  and  brackish 

marshes. 
Sparganium  androcladum  (Engelm.)  Morong.    In  the  cool,  shaded  water  of 

Washington  Ditch,  Dismal  Swamp,  July  14  (No.  1627). 

NAIADACEAE. 

Potamogeton  lonchites  Tuckerm.    With  Sparganium  aiidrocladum  (No.  1626). 

ALISMACEAE. 

Echinodorus  radicans  (Nutt.)  Engelm.    In  shaded  swamp,  Edenton,  N.   C, 

July  30  (No.  1915). 
Sagittaria  graminea  Michx.    In  an  open,  grassy  bog,  Newbem,  N.  C. ,  August  1, 

(No.  1952). 
Sagittaria  lancifolia  L.    Common  in  fresh-water  river  marshes  (No.  1359,  1713, 

1717,  2011). 

VALLISNEBIACEAE. 

Philotria  canadensis  (Michx.)  Britton.  Bottom  of  Nansemond  River,  near 
Suffolk  (No.  1097).    An  unusually  small,  slender,  short-leaved  form. 

POACEAE. 

Erianthus  contortus  Ell.  Common  along  ditches,  in  fields,  and  at  the  edge  of 
woodlands,  near  Norfolk  and  Portsmouth  (Nos.  1741,  2398). 

Erianthus  saccharoides  Michx.  In  open  marshes,  especially  on  the  border  of 
the  Dismal  Swamp  (Nos.  2146,  2354).    Occasional  in  drier  soil. 

Andropogon  argyraeus  Schult.    Dry  soil  at  roadsides  (No.  2149). 

Andropogon  elliottii  Chapm.  Dry  soil  at  roadsides  and  at  the  edges  of  wood- 
lands, near  Northwest  (No.  2383);  a  slender  form  approaching  var.  gradlior 
Hack. 

Andropogon  glomeratus  (Walt.)  B.  S.  P.    In  open,  boggy  places;  at  Ocean  View. 

Andropogon  scoparius  Michx.  Common  in  dry,  sandy  soil,  at  roadsides  and  in 
fields. 

Andropogon  sorghum  halepensis  (L. )  Hack.  Persisting  as  a  weed  in  cultivated 
land  at  Wallaceton,  Norfolk  County.    Introduced. 

Andropogon  tetrastachyus  Ell.     In  a  swale  at  Cape  Henry,  October  5  (No.  2129). 

Andropogon  virginicus  L.     Abundant  in  old  fields. 

Paspalum  angustifolium  Le  Conte.  In  moist,  sandy  soil  along  the  Dismal 
Swamp  Canal,  Wallaceton,  Norfolk  CJonnty,  July  21  (No.  1785). 

Paspalum  dasyphyllum  Ell.  In  pine  woods  on  Lynnhaven  Bay,  July  27  (No. 
IHoO). 

Paspalum  distichum  L.     Brackish  marshes  near  Virginia  Beach,  August  4  (No. 

2028). 
Paspalum  floridanum  Michx.    Dry  soil  in  an  old  field,  Kempsville,  Princess  Anne 

County,  October  7  (No.  21()8). 
Paspalum  floridanum  glabratum  Engelm.    In  dry  fields  near  Lynnhaven  Bay, 

October  ;j  (No.  2142.) 
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Paspalum  laeve  Michx.    Roadside  near  Ocean  View,  July  8  (No.  1473). 
Paspalum  longipedunculatum  Le  Conte.    With  the  preceding  (No.  1474). 
Paspalum  paspaloides  (Michx. )  Scribn.    Moist,  sandy  soil  near  Virginia  Beach, 

August  :J  (No.  2012). 
Paspalum  purpurascens  Ell.    Cornfields,  near  Wallaceton,  Norfolk  Gonnty, 

November  4  (No.  2341);  and  near  Newbem,  N.  C,  July  21  (No.  1951). 
Syntherisma  filiforme  (L.)  Nash.     Dry,  sandy  roadsides  near  Virginia  Beach, 

October  5  (2104). 
Syntherisma  sanguinale  (L.)  Nash.    Abundant  in  cultivated  and  fallow  land, 

waste  ground,  etc.    Introduced. 
Panicum^  agrostoides  Muhl.    Grassy  marshes  near  Newbem.  N.  C.  Octoljer  10 

(No.  2249).    Foi-m  approaching  P.  lotigifolium  Torr.,  with  preceding  (No. 

2242),  and  in  slightly  brackish  marshes  near  Virginia  Beach,  Angost  4  (No. 

2025). 
Panicum  amarum  Ell.    Abundant  on  the  strand  (No.  140'>,  1775,  2021,  2068). 
Panicum  amarum  minus  Vasey  &  Scribn.    With,  but  more  abundant  than,  the 

type  (Nos.  1401 ,  2004).     Differs  from  the  type  form  in  its  more  widely  creepini^ 

rootstocks,  more  numerous  innovations,  more  slender,  contracted  panicle, 

and  fewer  spikelets.    Anatomically  identical,  at  least  as  to  the  leaves.' 
Panicum  angustifolium  Ell.  (?)    Dry,  sandy  soil,  Portsmouth  (Na  1369)  and  Vir- 
ginia Beach  (No.  1416). 
Panicum  barbulatum  Michx.    Rather  common  in  partly  shaded  bogs  (No.  1807). 
Panicum  ciliatum  Ell.    Moist  sandy  soil  in  pine  woods  near  Ocean  View,  Jnly 

20  (No.  1761). 
Panicum  colonum  L.     Low  ground,   Virginia  Beach,  August  5   (Na   3049). 

Introduced. 
Panicum  commonsianum  Ashe.    Among  sand  dunes,  Ocean  View  to  Virginia 

Beach   (No.  1447).     Doubtful  forms  of  this  si)ecies  are  Nos.  1393,  1454.  and 

1776,  tho  first  iKjing  a  very  huiry  form,  the  other  two  api>arently  representing 

the  branched  condition. 
Panicum  commutatum  Schult.    Common  in  low  woods,  May  (Nos.  1029,  1317, 

1414,  1463). 
Panicum  crus-galli  L.    Abundant  in  fields  and  waste  ground.    Introdnced. 

(No.  2187.) 
Panicum  dichotomum  L.    Common  in  woodlands.    May  (No.  1374). 
Panicum  gibbum  Ell.    Margin  Lake  Drummond  (No.  1618);  border  of  a  pond 

near  Virginia  Beach  (No.  2122). 
Panicum  latifolium  L.    Common  in  woodlands.  May  (Nos.  1411,  1469). 
Panicum  laxiflorum  Lam.     Low,  moist,  shaded  ground,  common.    B£ay  (No6. 

10.i:J,  1104,  1179,  laas,  1467). 
Panicum  microcarpon  Muhl.    Low  ground  in  open  i)ine  woods.  Ocean  View, 

Julys  (No.  1476). 
Panicum  neuranthum  Griseb.     Dry  sandy  soil:  Northwest,  .Inly  9  (No.  1566; 

near  Virginia  Beach,  August  4  (No.  2038):  near  Kd«»nt<)n,  N.  C,  July  39  (Na 

1871). 
Panicum  pauciflorum  Ell.     Among  the  inner  dunes;  Virginia  lieach,  May  88 

(No.  13S0):  Cai>e  Henry,  May  2S  (No.  lUM)). 
Panicum  pubescens  Lam.     Frefiuent  in  dry  sandy  soil  (Nos.  1461,  1.V»9,  3043). 
Panicum  rostratum  Muhl.    Low  ground,  common  (No.  1748). 
Panicum  scabriusculum  Ell.     Along  Dismal  Swamp  Canal,  Wallaceton,  Jaly 

22  (No.  171)8). 
Panicum  sphacrocarpon  Ell.     In  rather  <lry  s<>il.  North wi»at,  .luly  9  (No.  l.'S60). 

'  S]K»('ie8  of  Pani(runi  of  the  iiivhatomum  wctitm  d^^tt'rniincil  by  Mr.  CtKjo.  V.  Nash. 
■  S4H>  t'ontr.  Nat,  Herb.,  vol.  5,  p.  28,^ 
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Panicum  sphagnicola  Nash.    In  a  tuoist  meadow  near  the  river,  Northwest, 

Jnly  9  (No.  1514);  in  an  open  marsh  near  the  beach,  below  Virginia  Beaoh, 

Anga8t4  (No.  2026). 
Panicum  verrucosum  Mnhl.    Frequent  in  moist,  low, shaded  ground  (No.  2058 )• 
Panicum  virgatum  L.    ESdge  of  a  brackish  marsh,  Virginia  Beach,  Angnst  8 

(No.  2018).    In  grassy  swales,  Edenton,  N.  C,  Jnly  28  (No.  1899),  a  variety 

with  cnlms  only  one  to  three  from  each  rootstock,  and  a  small,  open,  few- 
flowered  panicle. 
Panicum  viscidum  Ell.    Common  in  ditches  and  low  ground  (No.  1477). 
Panicum  sp.     (No.  1375.) 

Panicum  sp.     (No.  2114.)    Near  P,  pubescens  Lam. 
Chaetochloa  glauca  ( L. )  Scribner.    Abundant  in  fields  and  roadsides  (Na  2168). 

Introduced. 
Chaetochloa  imberbis  (Poir.)  Scribner.    Lo«r  ground  near  Nansemond  River, 

Suffolk,  July  18  (No.  1735);  in  ditches  near  Berkley. 
Chaetochloa  imberbis  perennis  (Hall)  Scribn.  &  Merrill.    Marshes  bordering 

lagoon  below  Virginia  Beach,  August  4  (No*  20,85). 
Chaetochloa  ventenatii  (Kunth)  Nash  *  (?).    Dry  sandy  roadside  near  Newborn, 

N.  C.  October  10  (No.  2221). 
Cenchrus  tribuloides  macrocephalua  DoelL    Common  on  the  sand  strand.  Ocean 

View  to  Virginia  Beach  (Nos.  1813, 1814, 1948). 
Zizania  aquatica  L.    Fresh-water  marshes.    Along  Nansemond  River,  Suffolk, 

July  18;  near  Edenton,  N.  C,  July  30. 
Homalocenchrus  oryzoides  (L. )  Poll.    Marshes. 
Homalocenchrus  virginicua  (Willd.)  Britton.    Wet  shaded  ground. 
Anthoxanthum  odoratum  L.    Qrassy  fields  and  roadsides,  common  (No.  1274). 

Introduced. 
Stipa  avenacea  L.    Dry  pine  woods,  frequent  (No.  1102). 
Aristida  dichotoma  Michx.    Dry  sandy  fields,  Kempsville,  Prinoess  Anne  County, 

October?  (No.  2171). 
Aristida  purpurascens  Poir.    Dry  woodlands  near  Virginia  Beach,  October  4 

(No.  2117). 
Ajristida  stricta  Michx.    Pine  barrens,  Newbem,  N.  C. 
Muhlenbergia  capillaris  (Lam.)  Trin.    Dry  sandy  roadside,  Newbem,  N.  C, 

October  10  (No.  2206). 
Phleum  pratense  L.    Fields  and  roadsides,  common.    Introduced. 
Alopecurus  geniculatua  L.    Rather  moist,  sandy  soil  along  railways.  Princess 

Anne  County,  May  13  (No.  1147). 
Sporobolus  asper  (Michx.)  Kunth.    Dry  pine  woods,  Lynahaven  Bay,  October  4 

(No.  2113). 
Sporobolus  indicus  (L.)  R.  Br.    Common  at  roadsides,  Newbem,  N.  C.    Intro- 

duced. 
Agrostis  alba  L.     Moist  ground  at  roadsides.  Northwest,  Jnly  0  (No.  1546). 

Introduced. 
Agrostis  alba  vulgaris  (With. )  Thurb.    Common  in  fields  and  roadsides.    Intro- 
duced. 
Agrostis  hiemalis  (Walt.)  B.  S.  P.    Sandy  fields  and  roadsides,  common  (No& 

1205,1409). 
Agrostis  intermedia  Scribner.    Shaded  banks,  Virginia  Beach,  October  2  (No. 

*.'07:0:  Northwest,  November  8  (No.  2382),  a  large  form,  very  near  ^.aMtelma 

(Walt.)  Tuckerm. 
Ammophila  arenaria  ( L. )  Link.    Abundant  on  the  sand  strand,  Lamberts  Point 

to  Virginia  Beach  (Nos.  1017,  1406,  1770,  1811). 

'  Setaria  veuteiiatti  Kunth,  Rev.  Qram.  1:  201,  U  S7» 
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Holcus  lanatus  L.     Roadsides,  occasionaL    Introduced. 

Aira  caryophyllea  L.    (.'ommon  in  sandy  fields  (No.  1270).    Introdnced. 

Aira  praecox  L.  Dry  sandy  soil  in  pine  wof><3s,  Virginia  Beach,  May  28  (No.  1379). 
Introduced. 

Trisetum  pennsylvanicum  (L.)  Beau  v.  Shaded  marshy  ground  at  edge  of  for- 
est, frequent,  May  (No.  1044). 

Danthonia  sericea  Nuti.  Dry  sandy  soil  in  pine  woods,  frequent  (Nob.  1129, 
1219). 

Danthonia  spicata  ( L. )  lienu v.  Dry  soil  on  roadsides  and  in  o^i^n  woods,  com- 
mon (No.  1203). 

Capriola  dactylon  ( L. )  Pers.  Abundant  on  roadsides  and  in  lawns,  waste  ground, 
etc.,  (No.  1517).     Introduced. 

Spartina  patens  (Ait. )  Muhl.  Common  alon^  the  coast;  a  tall,  stout  form  on 
the  sand  strand  (Nos.  H>U4, 1815) ;  a  low,  slender  form  in  the  salt  marshes. 

Spartina  striata  maritima  (Walt.)  Scribn.  Abundant  in  salt  marshes  (No. 
2112). 

Campulosus  aromaticxis  (Walt.)  IScribn.  Open  grassy  pine  barrens, Newbern. 
N.  C. 

Qymnopogon  ambiguus  (Michx.)  B.  S.  P.     Dry  sandy  uplands,  near  Suffolk. 

Eleusine  indica  (L.)  Gaertn.    Fields  and  waste  ground,  common.    Introduced. 

Dactyloctenium  aegyptiacum  (L.)  Willd.  Cornfields,  Newbern,  N.G., October 
10.    Introduced. 

Phragmites  communis  Trin.    Occasional  in  brackish  marshes. 

Sieglingia  seslerioides  (Michx.)  Scribner.  Dry  fields  and  open  woods  near  Vir- 
ginia Beach. 

Triplasis  purpurea  (Nutt.)  Chapm.  Freijuent  among  the  dunes.  Cape  Henry  to 
Virginia  Beach  (Nos.  18ir,20<.)2). 

Eragrostis  hirsuta  (Michx.)  Nash.  Sandy  roadsides,  Norfolk,  August  5, 1895; 
Newbern,  N.C.,  August  I  (No.  I0JJ8). 

Eragrostis  major  Host.    Roadsides,  fields,  etc.    Introduced. 

Eragrostis  pectinacea  (Michx.)  Steud.  Among  the  inner  dunes  near  Virginia 
Beach,  October  2  (No.  2087). 

Eragrostis  pilosa  (L.)  Beau  v.    Sandy  roadside,  Wallaceton,  July  32  (No.  1801). 

Eragrostis  refracta  (^luhl. )  Scribner.  Sandy  roadside,  Edenton,  N.  C,  Jnly  89 
(Nu.  1U22);  low  pine  woods.  Virginia  Beach,  October  2  (No.  2050). 

Eatonia  nitida  (Spreng. )  Nash.  Open  woodlands  and  borders  of  woods,  near 
Suffolk,  May  W)  (No.  1240) ;  Virginia  Beach,  May  29  (No.  1420).  A  form  with 
the  empty  glumes,  especially  the  second,  scabrous  toward  the  a])ex,  the  flower- 
ing glume  distinctly  scabrous. 

Eatonia  obtusata  (Michx.)  A.  Gray.  Oi)en  woods  htuI  tidges  of  woods, in  fertile 
soil  (Nos.  1111,1119,  i:i71). 

Melica  mutica  Walt.     Rich  soil  in  woods,  Virginia  Beach,  May  29  (No.  1418). 

XJniola  latifolia  Michx.  BluiF  on  Cohoon  (.'r<'ek  above  Suffolk,  overhanging  the 
water  in  shadcil  places. 

Uniola  longifolia  Scribn.  In  fertile  soil  in  a  copse  at  r(»}idside  near  Virginia 
Beach,  Octnber  1  i  No.  2107). 

XJniola  laxa  (L.)  \^.  S.  P.     Frequent  in  low  pine  woo<ls  (No.  M75), 

Uniola  paniculata  L.  Frctiuent  on  the  outer  dun(>.s  near  CaiK)  Henry  (Nos. 
17.V{.21:M). 

Distichlis  spicata  ( L. )  ( iriHjne.  Brai^kish  meadow  near  Virginia  Beach,  Angnat  4 
(No.  20:U)). 

Dactylis  glomerata  h.  Common  alon^  ditches  at  roadsides,  etc.  (No.  1891). 
Intnxluci»(l. 

Poa  annua  L.     Roadsides  and  waste  groun<l  (No.  128;^).     Introduced. 

Poa  autumnalis  Muhl.     Frec^uont  in  moist  low  woodlands  (Nos.  1040, 1141). 
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Poa  compre88a  L.    Fields  and  roadsides,  common  (Na  I486).    Introdnoed. 
Poa  pratensis  L.    Common,  especially  at  roadsides  (No.  1148).    Introdnoed. 
Panicularia  brachyphylla  Nash.    Rich  swampy  woods,  margin  of  Lake  Dmm- 

mond,  May  3  (No.  115  C.  &  K.). 
Panicularia  obtusa  (Mohl.)  Knntse.    Shaded  swamp  near  Elizabeth  City,  N.  C, 

August  2  (No.  2003). 
Panicularia  pallida  (Torr.)  Knntze.    Marshy  ground  near  Portsmouth,  May  18 

(No.  1152);  margin  of  Lake  Drummond,  July  18  (No.  1617). 
Festuca  elatior  L.    Freciuent  along  ditches  (No.  1887).    Introduced. 
Festuca  myuros  L.    Sandy  fields  and  roadsides.  May  (Nos.  1884, 1487). 
Festuca  octoflora  Walt.    Sandy  fields  and  roadsides,  common,  May  (Nos.  1867, 

1272,  1370,  1403). 
Festuca  rubra  L.    Shore  of  Lynnhaven  Bay,  Jnly  87  (No.  1855). 
Festuca  sciurea  Nntt.    Sandy  field  near  Deep  Creek,  Norfolk  County,  May  17 

(No.  1204). 
Bromus  secalinus  L.    Along  railways,  waste  ground,  etc.  May  (Nos.  1881, 1888). 

Introduced. 
Hordeum  pusillum  Nutt.    Fields  and  waysides,  abundant.  May  (Nos.  1088, 1888). 

Introduced. 
Elymus  virginicus  L.    Along  ditches,  common  (No.  1680). 
Arundinaria  macrosperma  Michx.    Wooded  swamjis,  abundant.  May  (Nos.  86 

C.  &  K.,  1500, 1628).    Known  locally  as  '*  reeds." 
Arundinaria  tecta  ( Walt. )  Muhl.    Moist  open  woods,  abondant,  May  (Nos.  1088, 

1845). 

CYPEBACEAE.1 

Cyperus  cylindricus  (Ell.)  Britton.     (Common  on  the  inner  sand  dunes  (Nos. 

1510,  1538,  1744,  2017). 
Cyperus  diandrus  Torr.    Open  marsh.  Cape  Henry,  October  5  (No.  8187a). 
Cyperus  erythrorhizos  Muhl.    Bank  of  the  Dismal  Swamp  Canal,  Wallaceton, 

Norfolk  County,  November  8  (No.  8343). 
Cyperus  esculentus  L.    Sandy  soil  along  Lsrnnhaven  Bay,  Jnly  87  (No.  1854). 
Cyperus  flliculmis  Vahl.    Sandy  soil  along  Lynnhaven  Bay,  Jnly  87  (No.  1868). 
Cyperus  flavescens  L.    Moist  ground  at  roadside.  Deep  Cre^,  July  88  (No.  1780) ; 

moist  sand  near  the  shore,  Virginia  Beach,  August  8  (No.  8087). 
Cyperus  flavicomus  Michx.    Moist  open  ground  at  roadsides;  near  Lamberts 

Point,  July  16  (No.  1691);  Newbem,  N.  C,  August  1,  October  10  (Nos.  I96O9 

2212). 
Cyperus  grayi  Torr.    Ck>mmon  among  the  send  dunes.  Ocean  View  to  Virginia 

Beach  (No.  1778). 
Cyperus  haspan  L.    River  marshes,  Elizabeth  (IJity,  N.  C,  August  3  (No.  1905); 

Northwest,  November  8  (No.  2390). 
Cyperus  microdontus  Torr.    Moist  ground  at  roadside.  Deep  Oeek,  Norfolk 

County  (No.  1783). 
Cyperus  nuttallii  Eddy.    Moist  ground  near  the  beach,  Virginia  Beach,  August 

4,  October  2  (Nos.  2066,  2127). 
Cyperus  ovularis  (Michx.)  Torr.    Dry  soil  among  undergrowth.  Ocean  View. 

July  8  (No.  1480). 
Cyperus  pseudovegretus  Steud.    Marshy  ground  and  ditches  at  roadsides,  £ra- 

(luent  (Nos.  1479,  1889,2161). 
Cyperus  retrofractus  (L.)  Torr.    In  sandy  soil  at  roadside,  Suffolk,  Jnly  11  (Na 

1582). 
Cyperus  rotundus  L.    In  a  garden,  Suffolk,  July  11  (No.  1567).    Introdnoed. 


Determined  by  Dr.  N.  L.  Britton. 
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Cyperus  strigosus  L.    Freiinent  in  moist  low  Ki'oiii^tl  (Nos.  3000, 2153,S3ltf9, 2238). 
Kyllinga  pumila  Michx.    In  a  moist  cornfield,  Wallaceton,  Norfolk  Goanty, 

Novemljer  IJ  (No.  2:W:J). 
Dulichium  arundinaceum  (L.)  Britton.     Alonf<  ditches  in  the  Dismal  Swamp; 

common;  July  12  (No.  150:$). 
Eleocharis  engelmanni  Stead.    Marshy  ground  in  woods,  Kempeville,  PrinceBS 

Anne  County,  October  7  (No.  2183). 
Eleocharis  mutata  ( L. )  Koein.  &  Schult.    In  a  i)ond  in  the  Dismal  Swamp,  Jnly 

13  (No.  1633) ;  in  a  marshy  meadow  near  Virginia  Beach,  Angnst  4  (No.  2027) 
Eleocharis  ochreata  (Nees)  Steud.    In  a  marshy  six)t  among  the  dnnes,  Cape 

Henry,  July  20  (No.  lf>31). 
Eleocharis  ovata  (Roth)  R.  Br.    In  open  roadside  marshes,  Northwest,  Norfolk 

County,  July  9  (Nos.  1543,  15.54). 
Eleocharis  glaucescens  (VVilld.)  Schultes.     Marshy  banks  of  the  Northweet 

River,  May  11  (No.  1084):  marshy  meadow  near  Virginia  Beach,  Angnst  4, 

(No.  2021)),  the  latter  number  doubtfully  referred  here. 
Eleocharis  prolifera  Torr.(?)     In  a  poul  in  ''The  Desert,"  Cape  Henry,  Jnly  27 

(No.  18:33).    The  specimen  is  without  fruiting  spikes. 
Eleocharis  tenuis  ( Willd.)  Schultes.    Marshy  places,  Kempsville,  Prinoesa  Anne 

County,  May  1)  (No.  1041). 
Eleocharis  .ortilis  ( Link )  Schultes.    Sedgy  marshes  at  roadsides,  Edenton,  N.  C. , 

July  30  (Nos.  1870,  ISTO). 
Eleocharis  tuberculosa  (Miclix.)  Room.  &  Schult.    Along  the  Dismal  Swamp 

Canal,  Wallaceton,  Norfolk  County,  Noveml^er  4  (No.  3348). 
Dichromena  colorata  (L.)  A.  S.  Hitchcock.    In  a  grassy  open  bog.  Newborn, 

N.  CJuly  31  (No.  lUoJ)). 
Stenophyllus  capillaris  (L. )  Britton.    Sandy  margin  of  a  pond,  Ocean  View, 

Julys  (No.  14r>6). 
Fimbristylis  autumnalis  (L. )  Roem.  &  Schult.    Fretjuent  in  moist  sandy  soil 

(Noa.  1832,2334). 
Fimbristylis  laxa  Vahl.    In  muddy  places  at  a  roadside,  Virginia  Beach,  October 

4  (No.  3152). 
Fimbristylis  spadicea  (L.)  Vahl.    Common  along  the  coast  in  the  marshes  and 

in  moist  places  among  the  dunes  (Nos.  1005, 1773). 
Scirpus  americanus  Pttrs.     Usually  with  the  preceding,  common:  also  in  the 

nearly  fresh- water  river  mars'.ies  at  Suffolk  (Nos.  1318, 1500, 1810). 
Scirpus  cyperinus  eriophorum  (Michx. )  Britton.    Abundant  in  the  open  lands 

in  and  bordering  upon  the  Dismal  Swamp,  also  in  fresh- water  river  marshes 

(Nos.  1020,2081). 
Scirpus  divaricatus  Ell.    In  a  shallow  pond  in  the  Dismal  Swamp,  July  18  (No. 

10:33). 
Scirpus  lacustris  L.    River  marshes,  at  and  above  the  upi)er  limit  of  brackish 

water  (No.  1358). 
Eriophorum  virginicum  L.    On  hummocks,  among  Sphagnum  and  WoodtDardia 

r//v/////(v/,  in  the  Dismal  Swamp,  July  15  (No.  UJSl  j. 
Fuirena  squnrrosa  Michx.    In  moist  sand  on  tlu*  Ix'ach.  Virginia  Beach,  Angnst 

4,  Oi-tober  2  (Nos.  2()3l»,  2(MJ7):  in  a  grassy  bog.  Newborn, N.  C.,  Angnst  1  (No. 

Lipocarpha  maculata  (Mirhx.)  Torr.  In  moist  shaded  grrmnd:  Edenton,  N.  d, 
July  2t>  (No.  1010);  Virginia  Beach,  August  3. 

Rynchospora  axillaris  iLam. )  Brittfm.  Along  the  Dismal  Swamp  Canal,  Wal- 
laceton. NovemlKsr  3  (No.  2342),  n»»«r  var,  mirrtnu  phaht, 

Rynchospora  axillaris  microcephala  Britton.  In  a  low  grassy  meadow,  New- 
bern,  N.  C,  October  10  (No.  2230). 
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Bynchospora  comiculata  (Lam.)  A.  Gray.    In  a  shallow  pool  in  the  Dismal 

Swamp,  July  14  (No.  1638);  in  a  ditch,  Edenton,  N.  C,  July  29  (No.  1892). 
Bynchospora  cymosa  Ell.    In  open  marshy  meadows:  Northwest,  July  9  (No. 

1536);  Cape  Henry,  Jnly  26  (No.  1826);  Newbem,  N.  C,  August  1  (No.  1974). 
Bynchospora  fascicularis  (Michx.)  Vahl.    In  a  small  open  marsh,  Newhem, 

N.  C,  October  10  (No.  2235). 
Bynchospora  glomerata  (L.)  Vahl.     Common  in  open  bogs  (Noe.  1491,  1781, 

1782). 
Bynchospora  glomerata  paniculata  (A.  Gray)  C!hapm.    Along  a  roadside  ditoh. 

Virginia  Beach,  October  10  (No.  2139). 
Bynchospora  inexpansa  (Michx.)  Vahl.    In  open  sedgy  bogs:  Berkley,  July  19 

(No.  1743);  Edenton,  N.  C,  Jnly  29  (No.  1886). 
Bynchospora  schoenoides  (Ell.)  Britton.    Marshes  on  Pasquotank  River,  Eliza- 
beth City,  N.  C,  August  2  (No.  1993>. 
Cladium  effusum  Torr.     Fresh-water  river  marshes:   Northwest,  July  9  (No. 

1557);  Elizabeth  City,  N.  C,  August  2  (No.  2006). 
Scleria  pauciflora  Muhl.    In  an  open  grassy  pine  grove,  Edenton,  N.  C,  July  29 

(No.  1887);  dry  open  ground,  Elizabeth  City,  N.C.,  August  3  (No.  2001). 
Scleria  triglomerata  Michx.    Dry  sandy  soil  on  Lynnhaven  Bay,  July  27  (Na 

1848). 
Carex  albolutescens  Schwein.    Common  in  moist  sandy  soil,  May-July  (Nos. 

1148,1399,1459,1793). 
Carex  alata  Torr.    In  marshy  ground,  Ocean  View,  May  30  (No.  1435). 
Carex  bullata  Schk.    Margin  Lake  Drummond,  Dismal  Swamp,  July  14  (No, 

1609). 
Carex  canescens  L.    Marshy  banks  of  the  Northwest  River,  May  11  (Nos.  1077, 

1082). 
Carex  comosa  Boott.    Marshy  banks  of  the  Northwest  River,  July  9  (No.  1541). 
Carex  costellata  Britton.    In  open  woods,  Ocean  View,  July  8  (No.  1471). 
Carex  glaucodea  Tuckerm.    Moist  ground  near  Kempsville,  Princess  Anne 

County,  May  9  (No.  1053). 
Carex  gynandra  Schwein.    In  a  shaded  swamp,  Deep  Creek,  Norfolk  County,  May 

17  (No.  1207). 
Carex  laxiflora  Lam.    Frequent  in  low  woodlands.  May  (Nos.  1006, 1191, 1424). 
Carex  lupulina  Muhl.  (?)    Along  Jericho  Ditch,  IMsmal  Swamp,  May  1  (No.  96 

C.  &  K.).    Immature. 
Carex  lurida  Wahl.    Common  in  marshes.  May-July  (Nos.  1086, 1162, 1346, 1505). 
Carex  pedicellata  (Dewey)  Britton.    Upland  sandy  woods  near  Suffolk,  April 

30  (N0.66C.&K.). 
Carex  pennsylvanica  Lam.    Sandy  i)ine  woods  near  Virginia  Beach,  April  29 

(N0.40C.&K.). 
Carex  rosea  Schk.    Low  woodlands,  Kempsville,  Princess  Anne  County,  May  9 

(No.  1046). 
Carex  scoparia  Schk.    Along  a  railway  near  Suffolk,  May  19  (No.  1273). 
Carex  sterilis  Willd.    Marshy  banks  of  the  Northwest  River,  May  11  (Nos.  1080. 

U)1M)). 
Carex  stipata  Muhl.    In  a  swamp  at  Northwest,  May  11  (No.  1107). 
Carex  stricta  Laui.     Marshy  banks  of  the  Northwest  River,  May  11  (No.  1088). 

Forming  strong  tussocks. 
Carex  tenuis  Rudge.    Deep,  moist  woods  near  Pungo,  Princess  Anne  County, 

May  14  (No.  1169). 
Carex  triceps  Michx.    In  sandy  soil,  fields,  and  dry  woodlands,  common,  May 

(Nos.  1 185, 1199, 1306, 1307, 1432). 
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Carex  verrucosa  Muhl.    Sandy  banks  of  the  Dismal  Swamp  Canal,  Wallacetan, 

NoveiJiber  1;  in  a  grassy  swale,  ''The  Desert,"  Cape  Henry,  July  27  (No.  1844) ; 

in  marslies  and  alonj?  ditches,  especially  in  pine  woods,  Newbem  (No.  1970) 

and  Elizabeth  City  (No.  2002),  N.C. 
Carex  virescens  Muhl.    Swampy  woods.  Northwest,  Norfolk  County,  May  11 

(No.  HOG). 
Carex  vulpinoidea  >Michx.     In  a  diti^h  alon^;  the  railway,  Suffolk,  May  19  (No. 

1255). 

ARACEAE. 

Acorus  calamus  L.     Abundant  in  fresh- water  marshes  along  the  Northwest 

River,  May  11  (No.  10S5). 
Arisaema  triphyllum  (L.)  Torr.     In  low  woods.  Ocean  View,  May  6  (No.  l()i)7). 
Peltandra  virginica  (L. )  Kunth.     In  marshes;  near  Virginia  Beach,  May  2«  (Na 

l;Wl):  Elizabeth  City,  N.  C  August  2  (No. 2001)). 

LEMNACEAE. 

Spirodela  polyrhiza  (L.)  Schleid.  Covering  surface  of  a  bayou,  Edenton,  N.  C, 
July  20  (No.  ISO  1). 

XYBIDACEAE. 

Xyris  ambigua  Hcyrich.     In  an  open,  sedgy  bog,  Newbem,  N.  C  August  1  (No. 

1070). 
Xyris  caroliniana  Walt.     Freciuent  in  bogs  and  along  ditches,  July  (Nos.  lOS."*, 

1?S20,  1020). 
Xyris  torta  J.  E.  Smith.     In  open,  sedgy  bogs  near  Newbem.  N.  C,  August  1 

(No.  1084). 
Xyris  s]).     Api)arently  intermediate  between  X,  ramlhuaiHi  and  A',  platylepw 

Chai)m.     In  marshy  ground  in  the  pine  woods,  Virginia  Beach.  October  2  (No. 

20.sy5). 

EBIOCAULACEAE. 

Eriocaulon  decangulare  L.     Marshy  banks  of  the  Northwest  Kiver,  July  9  (No. 

1558). 
Lachnocaulon  anceps  (Walt. )  Morong.     In  an  oi>en,  setlgy  bog,  Newbem,  N. C., 

Aagiist  1  (No.  1010). 

BBOMELIACEAE. 

Tillandsia  usneoides  L.  Not  abundant  in  A'irginia:  common  in  North  Carolina. 
On  old  cypn»ss  tret»s.  margin  of  Laki*  Ih'unimond,  Dismal  bwamp,  May  2  (No, 
?:»,  C  iV  K.);  on  tlio  branche.?  of  Kagus,  (^>iirrcns  nu'imr,  I'itiiis  taetht,  P,  echi- 
Htita,  etc.,  aljout  ponds  and  aloni^  Long  Creek,  in  "The  Desert,*'  Cape  Henry, 
July  27  (No.  l«oH). 

COMMELINACEAE. 

Commelina  erecta  L.     Sandy  shores  of  Lynnhaveii  Day.  .luly  27  iNo.  1840). 

PONTEDERIACEAE. 

Pontederia  cordata  L.     Very  common  in  fresh-water  riviT  marshes  (No.  1551). 

JUNCACE  AE. ' 

Junrus  acuminatus  Michx.     Common  in  marshes  and  shallow  water,  eajiecially 

in  sandy  sr)il  ,  Nos.  lo:.s.  1|;M,  1  ITs.  ir.io.  ir,:{lh. 


Determined  by  Mr.  Krederick  V.  Coville. 
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Juncus  acuminatus  debilis  A*  Gray.    On  made  ground,  sandy  banks  of  the 

Dismal  Swamp  Canal,  Jnly  22  (No.  1794). 
Juncus  canadensis  J.  Gay.    Very  common  in  marshes  (Nos.  1624, 1779, 1896, 2248, 

2344,  2888). 
Juncus  dichotomus  Ell.    Common  in  low  marshy  places  among  the  sand  dnnes. 

Ocean  View  to  Cape  Henry  (Nos.  1391, 1460, 1764,  l';74). 
Juncus  effusus  L.    Abundant  in  marshes,  especially  on  the  edges  of  palnstrine 

forest  (No.  1465). 
Juncus  marginatus  Rostk.    Frequent  in  marshy  places  (Nos.  1762, 1828,  2379). 
Juncus  marginatus  aristulatus  (Michx.)  Coville.    In  open  marshes  along  the 

Northwest  River,  July  9  (Na  1540),  near  Virginia  Beach,  August 4  (No.  2031). 
Juncus  repens  Michx.    Frequent  in  moist  sand  or  in  shallow  water,  especially  in 

the  Dismal  Swamp  (Nos.  72  C.  &  K.,  1462,  1616,  2349). 
Juncus  roemerianus  Scheele.    The  most  abundant  plant  in  brackish  marshes 

(Nos.  1360, 1696). 
Juncus  scirpoides  Lam.    Abundant  in  moist  sandy  places,  especially  among  the 

sand  dunes  (Nos.  1537, 1771). 
Juncus  setaceus  Rostk.    Edge  of  pond.  Ocean  View,  July  8  (No.  1466). 
Juncus  tenuis  Willd.    Common  in  dry  sandy  soil  (Nos.  1373, 1436, 1444, 1445, 

1795). 
Juncoides  campestre  ( L. )  Kuntze.    Dry  upland  pine  woods  near  Suffolk,  May  17 

(No.  1238). 
Juncoides  pilosum  (L.)  Kuntze.    Rich  shaded  soil  along  a  brook  near  Suffolk, 

May  17.    With  Kalmia  latifolia  L. 

LILIACEAE. 

Uvular  la  sessilifolia  nitida  (Britton)  Morong.  In  rather  low  open  woods  near 
Suffolk,  April  30  (No.  62  C.  &  K.).    With  Aaarum  virginicuvi^  L. 

H  eme rocallis  f  ul va  L.  Roadside  near  Center ville.  Princess  Anne  County ,  escaped 
from  gardens. 

Allium  vineale  L.  A  common  weed  in  fields  and  roadsides  (No.  1486).  Intro- 
duced. 

Nothoscordum  bivalve  (L.)  Britton.  Moist  low  ground,  frequent  near  Virginia 
Beach,  April  29  (No.  13  C.  &  K.);  Munden's  Point,  Princess  Anne  County, 
May  16  (No.  1194). 

Lilium  superbum  L.  Swampy  banks  of  CQhoon*s  Creek,  above  Suffolk,  July  18 
(No.  1711). 

Yucca  filamentosa  L.  In  dry,  open  pine  woods  near  the  beach:  Virginia  Beach 
(No.  1380);  Lynnhaven  Bay. 

Asparagus  officinalis  L.  A  weed  in  fields  near  Berkley,  May  21  (No.  1303). 
Introduced. 

Vagnera  racemosa  (L. )  MoroDg.  Rich,  low  woods  near  Virginia  Beach,  May  29 
(No.  1418.) 

Polygonatum  biflorum  (Walt.)  Ell.    Low  woods  near  Berkley,  May  21  (No.  1310). 

SMILACEAE. 

Smilax  bona-nox  L.    Very  common,  especially  in  dry.  sandy  pine  woods  and 

among  the  dunes  (Nos.  5  C. &  K.,  1251, 1385, 2216). 
Smilax  glauca  Walt.    Common,  usually  in  dry  soil  (Nos.  1221, 1394, 1797). 
Smilax  laurifolia  L.    Abundant  in  the  more  open  parts  of  the  wooded  swamps 

(Nos.  36  C.  &  K.,  1525, 1602). 
Smilax  rotundifolia  L.    Very  common  in  woods  and  thickets,  preferring  rather 

moist  soil  (Nos.  9  C.  &  K.,  1010, 1018, 1342, 1636, 1737). 
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Smilax  waiter!  Pnrsh.  Frequent  in  the  larger  wooded  swamps  (Kos.  80  and  97 
C.&K..ir>J)8.) 

AMABTLLIDACEAE. 

Atamosco  atamasco  (L.)  Greene.    Fret^uent  in  moist,  low  gronnd,  especially  in 

open  woods  (Nos.  1004, 140H). 
Hypoxia  hirsuta  (L.)  Covillo.     Frequent  in  open  woodlands  (Nos.  1035,  1265, 

DIOSCOBEACEAE. 

Dioscorea  villosa  L.    Open  woods  near  Centerville,  Princess  Anne  County. 

IBIDACEAE. 

Iris  caroliniana  8.  Wats.  Fre(iuent  on  tlie  marshy  banks  of  streams:  along 
Northwest  River,  May  11  (Nos.  1079, 1550);  along  North  Landing  River.  May 
22  (No.  1350). 

Iris  verna  L.  Sandy  soil,  in  the  open;  near  Suffolk,  April  30  (No.  61  C.  &K.): 
near  Portsmouth,  May  13. 

Sisyrinchium  atlanticum  Bicknell.  In  sandy  soil;  neiir  Portsmouth,  May  13 
(No.  II54);  Munden  Point,  Princess  Anne  County.  May  16  (No.  1181). 

Sisyrinchium  graminoides  Bicknell.  In  o])en.  moist  ground;  Northwest,  Nor- 
folk County,  May  11  (No.  1087) ;  near  Suffolk.  May  10  (No.  1239). 

OBCHIDACEAF. 

Cypripedium  acaule  Ait.    Rich,  shaded  soil  in  **The  Desert,'*  Cape  Henry,  Jnly 

27  (No.  1837). 
Habenaria  blephariglottis   (Willd.)   Torr.      In  oi)en    bogs,  Newbern,  N.  C, 

August  I  (Nos.  1J)38, 1J)7!)). 
Habenaria  clavellata  (Michx. )  Spreng.    On  an  old  stump  in  the  Dismal  Swamp, 

July  13  (No.  in.l.':^). 
Habenaria  cristata  ( Michx. ;  R.  Br.     Fre<iuent  in  moist,  usually  shaded  soil:  near 

Suffolk.  .Tuly  11  (No.  1575),  July  IN  (No.  1708);  near  Edenton,  N.  C,  July  29 

(N0.I8UO):  near  Nuwbern.N.C,  August  1  (Nos.  1044,  1964). 
Pogonia  ophioglossoides  ( L. )  Ker.     Along  Jericho  Ditch,  Dismal  Swamp,  July 

12  (No.  U)U4),  on  hummocks  among  Sphagnum. 
Gyrostachys  cernua   (L.)   Kuutze.      In  marshy  ground.  Northwest,  Norfolk 

County.  Novr'mber  s  iNo.23SS). 
Gyrostachys  gracilis  (Bigol.)  Kuntzo.     Roadside.  Suffolk,  July  11  (No.  1573). 
Gyrostachys  odorata  (Nutt. )  Kuntze.     in  marshy  ground  along  the  Northwest 

River,  July  1>  (No.  1507). 
Gyrostachys  praecox  (Walt. »  Kuntxe.     Marshy  ground.  Northwest,  July  9  (No. 

1 555 ) . 
Tipularia  uniffora  (Muhl. )  !>.  S.  P.     In  rich,  moist  woods:  margin  Lake  Dram- 

mond,  Dismal  Swamp  (No.  107  C.  cV:  K.);    *  The  Desert,''  Cape  Henry,  Jnly  27 

(No.  Is-ID). 
Limodorum  tuberosum  L.     In  an  ojien  marsh.  Northwest,  July  9  (No.  15-43) — 

small:  in  hummocks  among  Spha;i:num  and  \\'(nntintnh'a.  rhyinicii^  Dismal 

Swaiii]).  July  12  (No.  15UG)  -very  large,  attaining  a  height  of  .9meter  (^feet). 

DiCOTVLKhONKS. 
SAUBURACEAE. 

Saururus  cernuiis  L.  ( 'ommon  at  the  edges  of  swampy  wocxls,  e8i)ecially  in  the 
Dismal  Swamp  (N«»s.  I50s.  1053). 


PLANTS    COLLECTED   OK   OBSERVED.  523 

JUGL  AND  ACE  AE.  > 

Juglans  nigra  L.    Frequent  at  roadsides;  in  deciduous  woods  at  the  margin  of 

a  small  lake  near  Suffolk  (No.  17.'U). 
Hicoria  alba  (L. )  Britton.     A  rather  common  forest  tree  on  the  heavier  but  not 

swampy  soils  (Nos.  1347,  1421,  1526,  1736). 
Hicoria  glabra  (Mill.)  Britton.     Frequent  in  woods,  especially  near  streams 

(Nos.  ir)34,  1716,  1851). 
Hicoria  microcarpa  (Nutt.)   Britton.     In  deciduous  woods  near  Suffolk  (No. 

1243.) 
Hicoria  villosa  (Sarg.)  Ashe.     Summit  of  a  bluff  on  Cohoon  Creek,  near  Suffolk 

(No.  1728). 

MTBICACEAE. 

Myrica  carolinensis  Mill.    Abundant  in  x)ine  woods  and  among  the  dunes  (Nos. 

57  C.  &  K.,  1095,  1402,  1755,  1853). 
Myrica  cerifera  L.     Less  common  than  the  preceding,  chiefly  about  ponds;  near 

Virginia  Beach,  April  29  (No.  38  C.  &  K.).    Both  species  are  locally  known 

as  "myrtle." 

SALIC  ACE  AE. ' 

Populus  alba  L.     Naturalized  in  woodlands  near  dwellings,  etc.:  Oc3an  View 

(No.  1012). 
Populus  heterophylla  L.     Fre^iuent  at  the  edge  of  swampy  woods  along  streams 

(Nos.  1098,  1341). 
Salix  fluviatilis  Nutt.     In  marshy  spots  among  the  dunes,  and  also  occasionally 

upon  them,  Cape  Henry  (No.  1388). 
Salix  humilis  Marsh.     Near  Berkley,  May  21  (No.  1313). 
Salix  nigra  Marsh.     Abundant  in  swampy  woods  along  streams. 

BETULACEAE. 

Carpinus   caroliniana   Walt.      Frequent    in  swampy  woods,   especially  along 

streams. 
Ostrya  virginiana  (Mill.)  Willd.    Bank  of  Long  Creek,  Lynnhaven  Bay  (No. 

1859). 
Alnus  rugosa  (Du  Roi)  Koch.     Abundant,  usually  with  Saltan  nigra. 

FAGACEAE.' 

Fagus  aniericana  Sweet.     An  abundant  forest  tree  on  moist,  heavy  soils. 
Castanea  pumila  (L.)  Mill.     Frequent  in  dry  woodlands,  most  abundant  near 

Cape  Henry  and  near  Suffolk.     (No.  34  C.  &  K.). 
duercus  alba  L.     An  abundant  forest  tree,  especially  on  rather  moist,  clayey 

soils  (Nos.  1055, 1058. 1073, 1132, 1171, 1529, 1594, 1722,2217). 
Q,uercus  digitata  (Marsh.)  Sudworth.     Abundant,  especially  in  dry,  sandy  soil; 

fre(inent  near  the  strand  (Nos.  1009.  1134, 1144, 1186, 1210, 1220, 1533, 1570, 1723, 

1S41 ).     Varies  greatly  in  the  form  of  its  leaves, 
duercus  heterophylla  Michx.  f.     In  dry  pine  woods:   Northwest  (No.  1115); 

Ocean  View  (No.  1437). 
duercus  inibricaria  Michx.     In  swampy  woods:  Northwest  (No.  1094);  Dismal 

Swamp  (No.  1647). 


Determined  l)y  Mr.  G.  B.  Sudworth.         ''Determined  by  Dr.  John  K.  Small. 
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Quercus  laurifolia  Michx.    In  dry  sandy  soil:  At  top  of  a  bluff  on  Oohnon  ("reek 
near  Suffolk  (Nos.  17*20,1721):  innermost  sand  dnnes  near  Cape  Henry  (NO0. 

is-jy,  i.s;jo). 

Quereus  marylandica  Muonch.    In  sandy  soil  near  Virginia  Beach,  April  23  (No. 

5;jC.  &  K.). 
Q,uercus  michauxii  Nntt.    A  common  forest  tree  in  moist,  heavy  soil  (Noa. 

10.")1.  lOU:},  10110,1  i:«n. 
Qruercus  minor  (Mnrsli.)  Sarg.    Common  in  rather  dry,  sandy  soil,  espe  ially 

near  stn^ams  (Nos.  U)()H.  li;^3, 1201. 1719, 1734, 1843, 1902). 
Qruerciis  nigra  L.     Very  abundant  in  various  soils,  usually  as  low  undergrowth 

in  well-drained,  sandy  places  but  ]>ecoming  a  large  tree  in  clayey,  moist  soils 

(Nos.  :il  C.  cV:  K.,  IOIm.  10»;7,  1092, 1127, 1156,1197). 
Quercus  phellos  L.     A])undinit,  osi)ecially  in  low.  moist  ground,  often  planted 

as  a  shade  tree  ( Nos.  lOiUJ,  1 187. 103.")).    Locally  known  as  **  water  oak.** 
Quercus  rubra  L.    At  water's  edge  on  ( 'ohoon  Creek,  near  Suffolk  (No.  1714). 
Q,uercus  velutina  Lam.     Tsnally  in  dry,  sandy  soil,  frequent  on  the  inner  sand 

dunes  (Nos.  10:{9. 1052, 1 120, 1 121 .  1 131, 1130. 1 13S,  1215, 1240, 1451, 1863,2016). 
Qruevous  virginiana  Mill.     On  and  among  the  inner  dunes.  Ocean  View  to  Cape 

Henry  ( Xos.  1215, 1224. 1450. 1754 ).  the  last  young  plants  with  much-thickened 

roots. 
Qruercus  alba  x  minor.     In  low  woods  near  Cape  Henry  (No..  1858). 

ULMACEAE. 

XJlmus  alata  ^lichx.     Roadside  ne.ir  Suffolk  (No.  90  C.  &  K.). 

Ulmus  americana  L.    Frorjuent  in  low  woods,  especially  along  streams. 

Celtis  occidentalis  L.     Low.  moist  ground,  Munden  Point  (No,  1192).    Locally 

known  as  *'  skin  and  l)ones,"  from  the  nature  of  its  fruit. 
Celtis  puuiila  Pursh.     In  dry,  sandy  woods,  (3cean  View  (No.  1011);  near  Suffolk 

(No.  125*j;. 

MOBACEAE. 

Morus  rubra  L.     Freriuont  in  mixed  woods,  usually  Jis  imdergrowth  (Nos.  1119, 

141)5). 
Broussonotia  papyrifera  (L. )  Vent.    Naturalized  on  rojidsides,  Edenton,  N.  C. 

Frciiuentl}'  planted  as  a  shade  tree. 

URTICACEAE. 

Urticastrum  divaricalum  (L.)  Kuntze.     Rich  low  woo<ls.  Munden  Point. 
Boehmrria  cylindrica  (L. )  Willd.     Fre(|uent  along  streams;  abundant  in  the 
IiiL'luT  parts  of  th«'  Dismal  Swamp  (No.  1700). 

LORANTHACEAE. 

Phoradendron  tlavesccns  (Pursh)  Nutt.     Abundant  in  the  wtKxIed  swamps, 

upon  Ai-rr  niUnnii  L.  and  yi/ssabijlitni  Walt.  iNo.  2.'{50). 

SANTALACEAE. 

Comandra  umbcUata  (L. )  Nutt.     Dry  woodland  near  Suffolk,  April  30  (No.  50 

ABISTOLOCHIACEAE. 

Asarum  virginicum  L.     In  rather  low.  oi>en  woo<lfl  near  Suffolk,  April  80  (No. 

5ii  (\  iV  K. ):  low  pine  woods  near  Newbrrn,  N.  ('.,  October  10. 
Aristoloehiii  serpentaria  L.     In  dry  upland  woods  near  Suffolk  (No.  1342);  in 

open  pine  w<N>dv4^ Northwest  (No.  1075):  a  form  approaching^ I.  natUtiiKeurnejm 
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POLYOOKACEAE. 

Bumex  acetosella  L.    An  abundant  weed  in  fields  and  roadsides,  intarodnced 

(No.  1290). 
Bumex  conglomeratus  Mnrr.    Abundantly  naturalized,  in  ditches  (Nos.  1208, 

1420,  1528). 
Bumex  crispus  L.    A  common  weed  at  roadsides  and  in  neglected  fields,  intro- 
duced (No.  1280). 
Bumex  obtusifolius  L.    A  common  introduced  weed  (No.  1196). 
Bumex  verticillatus  L.     In  marshy  ground  along  a  streamlet,  Ocean  View,  May 

(Nos.  1216, 1434). 
Fagopyrum  fagopyrum  (L.)  Earst.    In  an  old  field  near  Norfolk,  in  which  it 

was  perhaps  formerly  cultivated  (No.  1278). 
Polygonum  arilblium  L.     Very  abundant  in  rich  woods  on  the  eastern  margin 

of  Lake  Drummond,  Dismal  Swamp. 
Polygonum  aviculare  L.    Roadsides,  etc.,  introduced  (No.  1688). 
Polygonum  convolvulus  L.    In  fields  and  at  waysides,  introduced  (Nos.  1284, 

1747). 
Polygonum  hydropiperoides  Michz.    Common  in  fresh-water  river  marshes 

and  in  pools  in  the  Dismal  Swamp  (Nos.  1549, 1634, 1729, 2032, 2141). 
Polygonum  pennsylvanicum  L.    Abundant  in  old  fields  and  on  roadsides  (No. 

2166). 
Polygonum  persicaria  L.    A  common  naturalized  weed  (No.  1746). 
Polygonum  punctatum  Ell.    In  rich,  swampy  woods,  eastern  margin  of  Lake 

Drnmraond  (No.  2362) . 
Polygonum  punctatum  robustius  Small.    In  marshy  ground  at  roadside  near 

Newbern,  N.  C,  Oct.  10  (No.  2210). 
Polygonum  sagittatum  L.    Frequent  in  marshes. 
Polygonum  setaceum  Baldw.    In  a  low,  grassy  meadow  near  Newbern,  N.  C. 

Oct.  10  (No.  2246). 
Polygonum  virginianum  L.    In  moist,  low  woodlands,  frequent  in  Prinoees 

Anne  County  (No.  2183). 

CHEKOPODIAGEAE. 

Chenopodium  album  L.    A  common  naturalized  weed  in  waste  and  cultivated 

land  (No.  1285). 
Chenopodium   ambrosioides  L.     Fields  and   roadsides,  common,  introduced 

(No.  2370). 
Chenopodium  anthelminticum  L.     A  naturalized   weed,  frequent  in   waste 

ground ;  occasional  on  the  sand  strand. 
Atriplex  hastata  L.    At  the  border  of  salt  marshes  (No.  1022) ;  in  waste  ground 

near  Berkley  (No.  1295). 
Salsola  kali  L.    Abundant  on  the  beach  and  outer  dunes,  Ocean  View  to  Virginia 
Beach  (Nos.  1816,2133). 

PHTTOLACCACEAE. 

Phytolacca  decandra  L.    Frequent,  especially  in  clearings  in  dry  woodlands 
(No.  1802). 

AIZOACEAE. 

Mollugo  verticillata  L.    Frequent  in  sandy  fields  and  on  the  sand  strand  (Nob. 
1920,2125). 

ALSINACE  AE. 

Agrostemma  githago  L.    Along  railways,  Suffolk,  introduced,  May  19  (Na 

12;J0). 
Silene  antirrhina  L.    Along  railways  near  Suffolk,  May  19  (No.  1268). 
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Saponaria  officinalis  L.     Along  railway  tracks.  Berkley.  July  18. 

Alsine  media  L.    A  common  weed  in  fields  and  waste  gronnd«  introdnced  (Nos. 

10C.&K.,rJ93). 
Cerastium  viscosum  L.     (xnissy  places  near  Virginia  Beach,  introduce<l,  April 

29  (No.  11  C.  &K.). 
Cerastium  vulgatum  L.     Sandy  fields,  introdnced.  May  (No.  11-15). 
Sagina  decumbens  (El].)Torr.  &  (xr.     Roadsides  (No.  IKJT);  common  in  crevices 

in  the  sidewalks  of  Norfolk,  in  the  shade  (No.  119.")). 
Sagina  decumbens  smithii  (A.Gray)  S.  Wats.     In  a  sandy  field,  Portsmouth. 

May  27  (No.  1370). 
Ammodenia  peploides  (L. )  Rupr.     IV-ach  at  Cape  Henry,  scarce  (No.  2132).     An 

unusually  slender  and  small-leaved  f«)rni. 

NTMPHAEACEAE. 

Nymphaea  advena  Soland.     Frequent  in  pools  and  fresh- water  marshes  (Nos. 

1461,  Kill). 
Castalia  odorata  ( Dryand. )  Woodv.  &:  Wood.     Common  in  ponds  and  in  ditches 

near  the  margin  of  the  Dismal  Swamp  (No.  insi ). 
Nelumbo  lutea  (Willd.)  Pors.    Abundant  in  a  shallow  fresh-water  bayou  of 

Albemarle  Sound,  Edenton,  N.  C,  July  29  (No.  l\)'2i\). 

RANUNCULACEAE. 

Clematis  crispa  L.  Common  in  the  more  open  parts  of  the  wooded  swamps  and 
in  the  partially  limbered  belt  of  the  rivor  marshes,  May  to  July  (Nos.  1.S48, 
l.HKj,  H)4:j,  200.")). 

Kanunculus  bulbosus  L.  An  abundant,  introduced  weed  in  fields  and  on  road- 
sides, May  (No.  17  ('.&  K,). 

Ranunculus  parvifl.orus  L.  (Trassy  places  near  Virginia  Beach,  introdnced. 
April  29  (No.  loC.c^'K.). 

Ranunculus  recurvatus  Poir.  Rich,  moist  woods,  Munden  Point.  May  16  (No. 
1193). 

Ranunculus  sceleratus  L.     In  a  ditch  at  Deep  Creek.  May  17. 

Thalictrum  purpurascens  L.     Woo<ls  near  Virginia  IJeach,  May  29  (No.  1413). 

BERBERIDACEAE. 

Podophyllum  peltatum  L.     Moist. rich  wooils,  Virj,'inia  lioach. 

MAGNOLIACEAE. 

Magnolia  virginiana  L,    An  abundant  small  tree  of  th«'  wooded  swamps.  May 

(Nos.  79  C.  cV:  K.,  1<>0.">).     This  an<l  Persia  ari-  kn(»wn  in  th«'  rejjion  as  **l)ay.'' 
Liriodendron  tulipifera  L.     A  common  but  rarely  ahundant  forest  tree  on  moist, 

h»?avv  soils  (No.  isOh. 

ANONACEAE. 

Asimina  triloba  (L.)  Dunal.     Near  Lake  Urnmmond.  Di.snial  Swamp,  nut  fre- 

(jm'nt  (No.  1019).     Known  lOv-ally  by  the  odd  name  of  **  i)Ossum-|K)cket  apples. 


•f 


LAURACEAE 

Persea  pubescens  (Pursh)  Sarg.  Common  in  wt>ods.  es])i 'Hal I y  swampy  woods 
(Nos.  lot  C.\-  K..  1121,  ll^JO,  Hio:J,  2:;:iO).  Popularlv  c.n.tused  with  Matjmtlia 
n'rifiiiiiiiKt,  under  the  name  of  'Mwiy." 
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Sassafras  sassafras  (L.)  Karat.    Ck>mmoii  in  Virginia  in  dry  soil,  roadsides, 

fields,  and  edges  of  woods;  Newbem,  N.  C.  (No.  2188). 
Benzoin  benzoin  (L. )  Conlter.    Banks  of  a  snudl  lake  near  Suffolk. 

PAPAVEBACEAE. 

Sanguinaria  canadensis  L.    Rich,  shaded  ground  near  Suffolk  (No.  1341). 

BBASSICACEAE. 

Lepidium  virginicum  L.    A  common  weed  in  fields  and  roadsides  (Nos.  1370, 

1404). 
Coronopus  didymus  (L.)  J.  E.  Smith.    Abundantly  naturalized  in  waste  and 

cultivated  land. 
Sisymbrium  officinale  (L.)  Scop.    A  common  roadside  weed,  introduced  (No. 

1288). 
Cakile  edentula  (Bigel.)  Hook.    Abundant  on  the  beach  and  outer  sand  dunes, 

Ocean  View  to  Virginia  Beach  (Nos.  1225, 1448). 
Brassica  campestris  L.    In  old  fields,  introduced  (No.  1302). 
Baphanus  raphanistrum  L.    In  an  old  field  near  Norfolk,  introduced.  May  20 

(No.  1275). 
Cardamine  arenicola  Britton.     In  moist  sand,  near  Kempsville,  May  9  (No.  1040) ; 

near  Pungo,  May  14  (No.  1164). 

SABBACENIACEAE. 

Sarracenia  flava  L.    In  a  bog  in  the  pine  woods  near  Newbern,  N.  C.  (No.  2196). 

DBOSEBACEAE. 

Drosera  intermedia  Hayne.    In  a  small  marsh  among  the  sand  dunes.  Cape 
Henry,  July  26  (No.  1824). 

SAXIFBAGACEAE. 

Decumaria  barbara  L.    Common  in  the  Black  Gum  Swamp,  near  Lake  Drum- 

mond,  Dismal  Swamp  (No.  69  C.  &  K.);  Edenton,  N.  C. 
Itea  virginica  L.    Abundant  in  the  wooded  swamps  and  along  streams.  May  25 

(Nos.  94  C.  &  K. ,  1327, 1580). 

HAMAMELIDACEAE. 

Hamamelis  virginiana  L.    Frequent  in  low  woods  (No.  28  C.  &  K.). 
Liquidambar  styraciflua  L.    A  very  abundant  forest  tree,  especially  on  moist, 

lieavy  soils  (Nos.  1800,  2871). 

PLATANACEAE. 

Platanus  occidentalis  L.     Frequent  along  streams;  often  planted  as  a  shade  tree. 

BOSACEAE. 

Spiraea  tomentosa  L.     In  a  low,  marshy  field,  Edenton,  N.  C,  July  28  (Na 

18:9):  open,  fresh- water  marshes  of  the  Pasquotank  River,  Elizabeth  City, 

N.  C.  (No.  2007). 
Rubus '  argutus  Link  (/?.  frondosus  Bigel).    Along  a  ditch  at  roadside  near 

Pungo.  May  11  (No.  11  (Jl)— approaches  var./onditj?;  on  hummocks  in  the  deep 

l)lack-gum  forest,  Dismal  Swamp  (No.  1645)— a  variety. 


Rubus  determined  by  Prof.  L.  H.  Bailey. 
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Rubus  cuneifolius  Pnrsh.  ('omuion  in  dry  sandy  soil,  fields  and  roadsides,  May 
(Nos.  1105, 1212.  i:5(Jf>.  i:3!>.j,  l.lSCn. 

Rubus  hispidus  L.  In  moist,  low  ground,  usually  in  wooils  (Nos.  1061, 1309, 1430, 
Ifi.')!)). 

Rubus  trivialis  Michx.     In  sandy  fields  and  roadsides,  Newbern,  N.  C.  (No.  19G5). 

Rubus  villosus  Ait.  (A*.  r<ntii(1ritsi:i  of  authors,  not  of  L. ).  In  dry  fields,  coin. 
mon  (Nos.  lor)7,  1177):  on  the  open  dunes.  Virginia  Beach  (No.  22  C.  &  K.) 
(probably  an  outlying  form ) . 

Rubus  nigrobaccus  B  liley.'     In  a  low  fit'ld  near  Portsmouth,  May  27  (No.  1365). 

Fragaria  virginiana  Dudiesne.  Clrassy  roadside  in  pine  woods,  Ocean  View, 
(No.  144:j). 

Fragaria  virginiana  australis  Rydborg,  var.  nov.  In  low  pine  woods  near  Vir- 
ginia Beach,  April  29  (No.  Hi  C'.<fc  K.);  along  a  railway  near  Suffolk  (No. 
1230). 

Duchesnea  indica  (Andr. )  L'ocke.  At  road.sides,  near  Norfolk;  introduced  (No. 
102:1). 

Potentilla  canadensis  L.     Roadsides  ne.ir  Suffolk,  Ai^ril  2i)  (No.  48  C.  &  K. ). 

Potentilla  monspeliensis  L.  On  comparatively  high  ground  in  a  clearing,  mar- 
gin of  Lake  Drunimond.  Di.^nial  Swamp.  July  14  (No.  l(iG5). 

Potentilla  pumila  Poir.-'  Among  grasses  in  drj'  sandy  soil  in  woods  of  Pimm* 
vvhhiaiu  near  Suffolk.  May  17  (No.  l^JC)). 

Geum  canadense  Jacq.     In  rich  low  woods.  Northwest,  July  9  (No.  l.^(X)). 

Agrimonia  parviflora  Soland.  Along  a  ditch  in  a  field,  Newbem.  N.  C,  October 
10  (No.  223:]). 

Agrimonia  striata  Miclix.  In  rich  low  wood.s,  near  Suffolk,  July  18  (No.  1738); 
near  Virginia  Beach.  October  2  (No. 2071). 

Rosa  Carolina  L.     (^ommon  in  swamps  and  along  ditches  (Nos.  18  C.&  K.,  1118, 

i4r>.S). 

Rosa  humilis  Marsh.     In  a  fiel<l  near  Portsmouth  (No.  VMVZ), 
Rosa  rubiginosa  L.     With  the  preceding;  introduced  (No.  1:^01). 

PYRACEAE. 

Malus  angustifolia  (Ait. )  Michx.     In  swampy  ground,  especially  along  streams, 

frequent,  April  20  (Nos.  y  C.  iV  K.,  142S). 
Aronia  arbutifolia  (L. )  Ell.    Common  in  moist  woods  and  the  edges  of  wooded 

swami.s  .Nos.  02  (A  cV:  K.,  1128,  KiOl.  2:J4r)). 
Aronia  nigra  (Willd.)  Britton.    In  low  ground,  Virginia  Beach  (No.  8  C.  & 

K. ) :  Sutfolk  (No.  oO  C.  A:  K. ). 
Amelanchier  botryapium  (L.  f. )  DC,    ( 'ommon  in  low  woods  and  Hwamps  (Noe. 

.■>1,  r,2.  SI,  1 12  C\  cVL'  K.,  1100, 1 125, 1 17:5. 1250).    Local  name  '*  wild  currants. *' 
Crataegus  coccinea  L.    In  swampy  woods  near  Kemps ville  (No.  1047);  a  smaU 

form  with  small  leaves. 
Crataegus  crus-galli  L.     Dry  soil  in  tlie  open.  Ocean  View  (No.  1484), 
Crataegus  uniflora  .Minnch.     In  dry,  open  woods  near  Edentou,  N.  C,  (Na  1908). 

AMTGDALACEAE. 

Prunus  americana  Marsh.     At  water's  edge  on  C^ohocm  Creek,  near  Suffolk  (No. 

1  Tills !. 

Prunus  august  itolia  Marsh.     Dry  .soil  in  fields  and  on  roadsides,  common,  oftsii 

f(>niiing  small  thickets  (No.s.  80  C.  iV:  K.,  1072). 


'  /i.  niifinhat'ciis  is  the  A*.  riUnsns  of  authors, not  of  Aiton. 
■  Detcrmini'd  by  Mr.  P.  A.  Uydberg, 
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Prunus  cerasus  L.    A  single  tree  in  woods  near  Lynnhaven  Station  (No.  1123); 

adventive. 
Prunus  serotina  Ehrh.    Freqnent,  especially  along  streams  (Nos.  1071, 1126);  on 

the  inner  sand  dunes,  Ocean  View  to  Cape  Henry  (Nos.  1209, 1896) ;  a  form 

with  thickish  leaves,  as  in  var.  smallii  Britton. 

MIMOSACSAE. 

Albizzia  julibrissin  Duraz.  Naturalized  at  roadsides  and  in  open  fields  near  the 
town,  Edenton,  N.  C,  July  28  (No.  1895). 

CASSIACEAE. 

Cercis  canadensis  L.    On  the  wooded  bank  of  a  small  lake  near  Suffolk  (No. 

1249). 
Senna  marilandica  (L.)    Roadsides  near  Virginia  Beach. 
Chamaecrista '  aspera  (Muhl.)  Greena    Sandy  roadsides,  Newbem,  N.  0.  (No. 

Chamaecrista  fascicularis  Michz.  Roadside  near  Virginia  Beach,  October  6  (Na 
8136);  in  shallow  water,  marshy  bank  of  the  Trent  River,  Newbem,  N.  C, 
October  10  (No.  2218),  growing  with  Coreopsis  gUndiata  and  CenteUa  asiatica, 

Chamaecrista  nictitans  (L.)  Greene.  In  rather  moist  sandy  soil,  bordering  a 
brackish  meadow.  Virginia  Beach,  August  4  (No.  2034). 

VICIACEAE. 

Baptisia  tinctoria  (L.)  R.  Br.    In  dry  sandy  soil,  chiefly  in  pine  woods,  Lynn- 
haven  Station;  Edenton,  N.  C.  (Na  1891). 
Crotalaria  purshii  DC.    In  dry,  open  pine  woods,  Edenton,  N.  C,  July  29  (Na 

1905). 
Medicago  lupulina  L.    Introduced;  common  in  flelds  and  roadsides  near  Nor- 
folk (No.  1294). 
Trifolium  arvense  L.    Dry  sandy  fields,  introduced,  Norfolk,  May  20  (No.  1282). 
Trifolium  dubium  Sibth.    Roadsides,  West  Norfolk,  introduced.  May  10 "(Na 

1074). 
Trifolium  hybridum  L.    Roadsides  near  Norfolk,  introduced,  May  (No.  1027). 
Trifolium  pratense  L.    Common,  naturalized  in  fields  and  roadsides.  May  (Na 

1801). 
Trifolium  procumbens  L.    Fields  and  roadsides,  introduced.  May;  near  Berkley 

(No.  1820):  near  Norfolk  (No.  1277);  a  small  form  approaching  T,  dubium. 
Trifolium  repens  L.    Abundantly  naturalized  in  fields  and  roadsides,  May  (Na 

1208). 
Psoralea  pedunculata  (Mill.)  Vail.    Sandy  roadside  near  Edenton,  N.  C,  July 

20  (No.  1893). 
Indigofera  caroliniana  Walt.    In  di-y  sandy  soil,  fields  and  edges  of  thickets, 

Newbem.  N.  C,  August  1  (No.  1958). 
Cracca  spicata  (Walt.)  Kuntze.    In  dry  sandy  soil;  Suffolk,  July  11  (No.  1588); 

Edenton,  N.  C,  July  30  (No.  1904). 
Bobinia  pseudacacia  L.    In  a  thicket  behind  the  dunes.  Ocean  View,  May  18 

(No.  1213);  shore  of  Lynnhaven  Bay. 
Stylosanthes  biflora  (L.)  B.  S.  P.    Sandy  soil  along  railways;  Northwest,  July 

9   (No.   1489);  Edenton,  N.  C,  July  29   (No.   1869);  a  form  approaiohiiig 

S,  vipdvia, 
Stylosanthes  riparia  Kearney.    Sandy  soil  along  railway  near  Snflfolk,  July  16 

(No.  1()84);  prophyllum  not  lobed. 


(Chamaecrista  determined  by  Mr.  C.  L.  Pollard. 
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Zomia  bracteata  ( Walt. )  Gmel.  Dry  sandy  roadsides,  common,  Newbem,  N.  C. 
August  1  (Nos.  1027,  1090). 

Meibomia  arenicola  Vail.  On  the  innermost  sand  dunes  and  in  the  flat  pine 
woods  l)ohind  them.  Virginia  Beach,  October  3  (Nos.  2020,  2068). 

Meibomia  dillenii  (Darl.)  Kuntze.    In  dry  pine  woods,  ESdenton,  K.  C. 

Meibomia  marylandica  (L. )  Kuntze.    With  the  preceding. 

Meibomia  nudiflora  (L.)  Kuntze.  Low  pine  woods  near  Berkley,  July  19  (Na 
1742). 

Meibomia  obtusa  (Muhl.)  Vail.  Roadsides,  Newbern,  N.  C,  October  10  (Na 
22:U)  \ 

Meibomia  paniculata  chapmani  Brltton.  Low  pine  woods,  Virginia  Beach. 
Anj;uat:J  (No.  2014). 

Meibomia  rigida  (Kll.)  Kuntze.  Roadsides  through  pino  woods,  Virginia  Beach. 
October!)  (No.  2144). 

Meibomia  striata  (Pursh)  Kuntze.  In  an  open  pine  wood,  among  grasses,  E^en- 
ton,  X.  C.  .Inly  20  (No.  1S84). 

Meibomia  viridiflora  (L.)  Kuntze.  On  the  innermost  pine- wooded  sand  dunes. 
Ocean  View. 

Meibomia  sp.  An  apparently  undes('ribed  form  with  much  the  habit  and  foliage 
of  M.  jKUiirnhifd  jmbcus.  Imt  with  the  lonieut  jointfl  more  rounded. 

Lespedeza  capitata  ]Michx.  Dry  sandy  roadsides,  Newbern,  N.  C,  October  10 
(Nos.  222I,222.S). 

Lespedeza  procumbens  Michx.  In  dry  sandy  soil,  roadsides,  and  open  pine 
woods.  Northwest,  July  9  (No.  1490);  Virginia  i^each,  October  2  (No.  309(>). 

Lespedeza  striata  (Thunb. )  Hook.  &  Am.  Fre()uent  in  dry  sandy  soil  at  nrnd- 
sides,  introduced  (No.  2i:iS). 

Lespedeza  stuvei  neglecta  Britton.  Dry  sandy  roadsides,  Newbern,  N.  C.  Octo- 
ber 10  (No.  221.'i). 

Lespedeza  virginica  (L. )  Britton.  Dry  sandy  fields  and  borders  of  woods,  Vir- 
ginia Beach  (No.  2100). 

Vicia  angustifolia  Roth.  Abundantly  naturalized  in  fields  and  on  roadsides,  May 
(Nos.  75  (\  cV:  K.,  lOlf)). 

Vicia  hirsuta  (L. )  Koch.  Abundant  in  dry  sandy  soil,  fields,  and  roadaidefl, 
naturalized.  May  (No.  1014). 

Vicia  sativa  L.  Almndantly  naturalize<l,  fields  and  roadsides.  May  (Noe.  0  C.  & 
K.,  KKJi),  i:)2:}). 

Bradburya  virginiana  (L.)  Kuntze.  Dry  sandy  soil,  fields  and  roadsldeB,  fre- 
quent, July  (Nos.  ir>S7,  19«9,  21S9). 

Clitoria  mariana  L.     Sandy  soil  at  roadsides.  Northwest,  July  9  (Na  1A38). 

Falcata  comosa  (L.)  Kuntze.    In  low,  moist  )>ino  W(xk1s.  Ocean  View  (No. 3985). 

Apios  apios  (L. )  MacM.  Frequent  in  shade<l.  swampy  ground  (Nos.  1506,2847). 
Known  locally  as  *' wild  potato." 

Galactia'  reg^ularis  ( L. )  H.  S.  P.  In  dry  sjindy  woods  of  Pi  mis  tuvda^  Cape  Henry. 
.luly  2:  (No.  is:n). 

Galactia  volubilis  (L.)  Britton.  Abundant  in  dry  sandy  soil,  roadsides,  grassy 
fields,  and  i)ine  woods  ( Nos.  l.VJO,  lUOl .  1  iKM.  211)7).  Excetnlinfflj'  variable,  espe- 
cially in  leaf  fnrm.  No.  HKM  has  narrow,  linear  leaflets.  No.  2107.  collected 
at  Newbern.  N.  C-..  has  subcoriaceous  leaflets  with  a  shining  upper  sarfboe, 
r»'sj'ml>linj^  tliose  of  (iahirtin  m///Ar;vx. 

Rhynchosia  tomentosa  (L. )  Hook.  lV:  Arn.  In  dry.  Siindy  fi(>ld8:  Suffolk,  Jnly 
11  (N(».  iriSU):  Newbern,  N.  C,  Octol)er  10  (No.  19.")T). 

Strophostyles  helvola  (L. )  £11.  Ainon^  the  outer  sand  dunes.  Cape  Henryy 
Octolier  r»  (No.  2i:{5). 


Galactia  determined  by  Miss  A.  M.  Vail. 
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Strophostyles  umbellata  (Mnhl.)  Britton.    In  dry  sandy  soil,  fields,  and  road- 
sides (Nos.  1935,  2036). 

GERAIOACEAE. 

Geranium  carolini&num  L.    Roadside,  Lambert  Point,  May  37  (No.  1021). 

OXALIDACEAE. 

Oxalis  cymosa  Small.    Roadsides,  etc.,  common  (Nos.  1167, 1319, 1417). 
Oxalis  iilipes  SmaU.    In  open  woodland,  Suffolk,  May  19  (No.  1366). 
Oxalis  recurva  Ell.    Sandy  roadside,  Ocean  View,  May  6  (No.  1016). 
Oxalis  striata  L.     Roadsides,  Suffolk,  April  30  (No.  45  C.  &  K.). 
Oxalis  violacea  L.    Sandy  field,  Lynnhaven  Station,  May  13  (No.  1148). 

LINACEAE. 

Linum  fioridanum  (Planch.)  Trelease.    G-rassy  roadside,  Suffolk,  July  11  (No. 

lo69);  sandy  field,  Newl>em,  N.  C,  August  1  (No.  1978). 
Linum  medium  (Planch.)  Uritton.    In  sandy  fields,  roadsides,  etc.,  Irequent, 

Cape  Henry  and  Suffolk  to  Edenton,  N.  C.  ^Nos.  1492, 1569a,  1833, 1898,2015). 
Linum  striatum  Walt.    In  shade  along  a  roadside  ditch,  Northwest,  July  9 

(No.  1527). 
Linum  virginianum  L.  (?)    Shaded  roadside,  Virginia  Beach,  October  6  (No. 

2140).    Habit  and  spreading  leaves  of  L,  virginianum^  but  the  capsule  ovoid, 

pointed. 

BUTACEAE. 

Zanthoxylum  clava-herculis  L.    Common  on  the  innermost  wooded  sand  dunes 
and  in  the  pine  woods  behind  them  (No.  1767). 

SIMABU:gAOEA£. 

Ailanthus  glandulosa  Desf.    Naturalized  on  bluffs  along  Nansemond  River 
near  Suffolk. 

MELLA.CEAE. 

Melia  azedarach  L.    Roadside  at  Wallaceton,  perhaps  planted  (No.  1805). 

POLTGALACEAE. 

Polygala  incarnata  L.     Sandy  fields.  Northwest,  July  9   (No.  1493);  Suffolk, 

July  11  (No. ). 

Polygala  lutea  L.     Boggy  places,  Newbem,  N.  C,  July  31  (No.  1941). 
Polygala  mariana  Mill.    Open,  sandy  ground  at  waysides,   Suffolk,  July  11 

(No.  1577);  Edenton,  N.  C.  (No.  1865). 
Polygala  verticillata  L.     Roadside,  Suffolk,  July  11  (No.  1568). 

EUPHOBBIACEAE. 

Phyllanthus  carolinensis  Walt.     In  a  low.  sandy  field,  Edenton,  N.  C,  July  39 

(No.  1881). 
Croton  glandulosus  L.     Dry  sandy  waysides.  Berkley;  Newbem,  N.  C.,  July  81 

(No.  19'J4). 
Acalypha  gracilens  A.  Gray.    In  a  low  field.  Newborn,  N.  C.  July  81  (No.  1936), 

not  glandular;  dry.  sandy  roadside,  Virginia  Beach,  October  8  (No.  3108), 

sparingly  glandular. 
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Tragia  urens  L.     Dry  sandy  soil  in  oi>en  pine  woods.  Lynnhaven  Bay  (No.  2115). 
Jatropha  stimulosa  Michx.    Sandy  soil,  fields,  and  open  pine  woods.  Ocean  View, 

May  IS  (No.  122-.*);  near  Suffolk,  July  18  (No.  1727);  Lynnhaven  Bay. 
Euphorbia  ipecacuanhae  L.    Sandy  soil  in  open  woods,  near  Suffolk,  Jnly  18. 
Euphorbia  maculata  L.    Along  railway,  Edenton,  N.  C,  July  29  (No.  1864). 
Euphorbia  nutans  Lag.    Roadside  near  Virginia  Beach,  October  8  (No.  2108). 
Euphorbia  polygonifolia  L.    Among  the  outer  sand  dunes,  common,  Ocoan  View 

to  Virginia  Beach  (Nos.  1812,  2002). 

CALLITBICHACEAE. 

Callitriche  heterophylla  Pursh.     In  shallow  ]>onds,  common  (Nos.  11W>,   1256, 
1257). 

ANACABDIACEAE. 

Khus  copallina  L.     Common   in  dry  soil,  fields,  fence  rows,  ojien  wooils,  etc 

(Nos.  lloO,  l(>H;i,  2372). 
Rhus  glabra  L.    Near  Suffolk. 
Khus  radicans  L.    Common,  especially  in  low  woods  (Nos.    1026,  1123,   175U). 

Loc:il  name,  "cow  itch." 
Khus  toxicodendron  L.     In  dry  woodlands,  near  C'ape  Henry  (No.  18((8):  near 

Kempsville,  Princess  Annt»  County  (No.  210")). 
Khus  vernix  L.    Frecjuent  in  tlio  more  open  parts  of  the  wcKxled  swamps.    Known 

locallv  as  '*  boar  wood." 

CYRILLACEAE. 

Cyrilla  racemiliora  Walt.     In  a  small  swamp  alonir  a  brook.  Newbern,  N.  C. 

ILICACEAE. 

Ilex  caroliniana  (Walt.)  Trelease.     In  dry  sandy  soil  in  coywes  near  the  Trent 

River,  Newbern,  N.  (;.  tNo.  2214).' 
Ilex  decidua  Walt.     Fre  juont  in  tlie  Di.smal  Swamp  (No  1()67):  at  waters  edge 

along  Cohoon  Cretk  above  Suffolk  (No.  1700). 
Ilex  glabra  (L.)  A.  (rrav.    Common,  especially  in  low  pine  woods  (Nos.  1297, 

238.")). 

Ilex  lucida  (Ait.)  Torr.  vV  Cir.     Fretjuent  al)oat  Lake  Driinimond  (Nos.  515  and 

100  C.  &  K.,  1(^57.  ir.iU). 
Ilex  opaca  Ait.     Common,  especially  in  rather  moist  w«M)ds,  May  (No«.  1117, 

IISS). 

Ilex  verticillata  ( L. )  A.  ( J  ray.  In  the  Xt/ssa  hijlorn  forest  near  Lake  Dmmmoud, 
Dismal  Swamp,  not  common  (No.  H>41). 

CELASTKACEAE. 

Euonymus  americanus  L.  Frei^uent  in  low  woo<ls  an<l  wooded  swamps  (Nos. 
105  C.  cV  K..  1:547.  21(rJ.'. 

ACEBACEAE. 

Acer  rubruni  L.  In  low  woods  and  woodiMl  swaiii])s,  one  of  the  most  abundant 
triMs  of  the  region  (No.  \iVM)\  in  clcarint^s  al>«)ut  Lake  Drnmniond,  Dismal 
Swani]*.  occurs  a  form  (No.  UiOO)  with  loaves  less  sharply  IoUmI  and  white 
and  s«)niewhat  piil»escent  on  the  undtT  surface,  which  may  l»e  -I.  drttmmondii 
I  look.  \-  Arn. 

IMPATIENTACEAE. 
Impatiens  bitlora  Walt.    Shadi^l  soil  on  Lake  Drummond.  Dismal  Swampi 
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BHAMKACEAE. 

Berchemia  scandens  (Hill)  Trelease.     Common  in  the  wooded  swamjM,  May 

(No8.  1362,  1504).    Locally  known  as  ** rattan." 
Ceanothus  americanus  L.    In  low  pine  woods  near  Portsmouth. 

VITACEAE. 

Vitis  aestivalis  Michx.  Common  in  dry  pine  woods,  especially  near  the  strand 
(Nos.  1318,  1769,  1777). 

Vitis  cordifolia  Michx.    In  low  woods,  Northwest  (No.  1502) ,  near  Suffolk  ( 1707). 

Vitis  labrusca  L.  In  swampy  woods,  Dismal  Swamp  (No.  1650),  near  Elizabeth 
City,  N.  C.  (No.  2004). 

Vitis  rotundifolia  Michx.  In  woods  and  among  the  inner  sand  dnnes,  very  abun- 
dant (Nos.  39  and  103  C.  &  K.,  1364, 1784). 

Ampelopsis  arborea  (L.)  Rnsby.  In  a  swamp  near  Newbern,  N.  C,  August  1 
(No.  1946). 

Parthenocissus  quinquefolia  (L.)  Planch.    Abundant  in  woods  (No.  1669). 

MALVACEAE. 

Sida  spinosa  L.    An  abundant  weed  in  cornfields.  Wallaceton  (No.  2332). 
Malva  rotundifolia  L.    About  wharves,  Suffolk,  introduced  July  18. 
Kosteletzkya  virginica  (L.)  A.  Gray.    Salt  marshes  near  Virginia  Beach  (No. 

2120) ;  edge  of  a  marsh  near  Newbern,  N.  C.  (No.  1925). 
Hibiscus  moscheutos  L.    Common  at  the  edge  of  salt  marshes  (Nos.  1354, 1765). 

Local  name  •*  wild  cotton." 

HYPEBICACEAE. 

Ascyrum  hypericoides  L.    Dry,  sandy  soil,  open  pine  woods,  roadsides,  etc. 

(Nos.  1056,  1799,  2179). 
Ascyrum  hypericoides  ang^ustifolium  (Nutt.)  {A,  cmx-andreae  anguattfoliufn 

Nutt.).    Dry,  sandy  roadside,  Newbern,  N.  C.  (No.  2205). 
Ascyrum  stans  Michx.    Low  ground  along  ditches,  etc.,  Suffolk  (No.  1227); 

Edenton,  N.  C;  July  29  (No.  1888). 
Hypericum  galioides  Lam.    In  moist,  open  ground  near  Newbern,  N.  C;  Aug- 
ust 1  (Nos.  1932,  19313). 
Hypericum  mutilum  L.    Marshy  ground  on  Lake  Drummond;  July  14  (No.  1651). 
Hypericum  perforatum  L.    At  a  roadside  near  Norfolk,  introduced  July  16  (Na 

1686). 
Hypericum  pilosum  Walt.    Dry  sandy  fields  near  Newbern,  N.  C,  August  1 

(No.  1967). 
Hypericum  virgatum  Lam.     Frequent  in  sandy  fields  (Nos.  1953, 1982, 2048). 
Sarothra  gentianoides  L.    In  moist  sand  about  pools  among  the  sand  dunes, 

Ocean  View  (No.  1773):  Virginia  Beach  (No.  2056). 
Triadenum  petiolatum  (Walt.)  Britton.    In  shady  places  along  Washington 

Ditch,  Dismal  Swamp,  July  13  (No.  1646). 
Triadenum  virginicum  (L.)  Raf.    In  the  Dismal  Swamp  along  Jericho  Ditch 

(No.  1597);  in  a  marsh  near  Newbern,  N.  C.  (No.  2241). 

CISTACEAE. 

Helianthemum  canadense  (L. )  Michx.  In  dry  ^andy  soil  among  pines  inside 
the  sand  dunes.  Ocean  View  to  C&\)e  Henry,  May  (Nos.  1228,  1758,  3116). 

Hudsonia  tomentosa  Nutt.  Abundant  among  the  sand  dunes,  Ocean  View  to 
Vir-inia  Beach  (Nos.  42  C.  &  K.,  1000,  1398). 
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L«-cliea  leggettii  Britton  &  Hollick.     Dry  sandy  soil,  Edenton,  N.  C.  (No.  1885): 

Ncwlx^rn,  N.  C,  (No.  104:1);  Virginia  Beach  (No.  2041). 
Lcohea  maritima  Le^gett.     Abundant  among  the  saud  dnnes,  Ocean  View  to 

Vir^'inia  Beivch  (Nos.  1001,  i:W7,  2094). 
Lochea  minor  L.    Dry  sandy  soil,  fields  and  roadsides,  Newbem,  K.  C.  (Nos. 

M)GG,  2204). 

Lechea  racemulosa  Michx.     In  dry  soil,  roadside,  Suffolk,  Jnly  11  (No.  1584). 

Lechea  villosa  Ell.     In  dry  sandy  soil,  edge  of  pine  woods  near  Virginia  Beach, 

August  4  (No.  2040). 

VIOLACEAE. 

Viola  asarifolia  Pursh.     Edge  of  pine  woods,  Northwest  (No.  1499). 

Viola  brittoniana  Pollard.     In  low  pine  woods,  Munden  Point,  Princess  Anne 

County,  May  U\  (No.  1180). 
Viola  emarginata  (Nutt. )  Le  Conte.     Roadside  through  woods,  Northwest,  May 

11  (No.  1112):  sandy  soil,  edge  of  pine  woods,  Portsmouth,  May  27  (Nos.  1.3ft3^ 

i;i77). 

Viola  lanceolata  L.     Moist  sandy  soil,  Virginia  Beach,  April  29  (No.  3  C.  &  K.); 

Pungo,  Princess  Anne  County,  May  14  (No.  1187). 
Viola  pedata  L.    Sandy  .soil  along  railway,  Suffolk,  April  30  (No.  (V8  C.  <&  K.). 
Viola  primulaefolia  L.     Fretjuent  in  moist  sandy  ground.  May  (Nos.  1045, 2339). 
Viola  sororia  Willd.(?)     Roadside,  Berkley,  May  21  (No.  i;J25». 
Viola  sp.     in  low^  grassy  ])lacos  near  Virginia  Beach,  April  29  (No.  14  C.  &  K.)5 

a  probably  undescribed  species,  according  to  Dr.  E.  L.  Greene. 

PASSIFLOBACEAE. 

Petssiflora  incarnata  L.    Roadsiiles  and  railway  (>mbankmcnts,  July  (No.  1«~»35). 
Passiflora  lutea  Ij.     Pine  W(>o<ls  bt?hind  the  dunes.  Ocean  View  (No.  1217). 

CACTACEAE. 

Opuntia  opuntia  ( L. )  Coulter.     Fre(iuent  along  Lynnhaven  Bay  and  in  pine  woods 
behind  tlu?  duiu^s  at  Virginia  Beach  (No.  i;i84). 

LTTHBACEAE. 

Botala  ramosior  (L.)  Koohne.     Kreciuont  in  marshy  places  (Nos.   1912,  2000). 

Specimens.  .*>">  cm.  (1 1  inches)  high  were  colh^cted  at  Edenton. 
Decodon  verticillatus  ( L. )  Ell.     Frecpient  in  o]>en  places  in,  and  at  the  edges  of, 

wooded  swanijis  (No.  l.")24). 
Ly thrum  lineare  L.     Fre(iuent  in  siilt  marshes.  Virginia  Beach,  August  3  (Noa. 

'.»()i:;,  'Jul.-)). 

MELASTOMACEAE. 

Rhoxia  ciliosa  Michx.     Common  in  lK)ggy  places,  Ncwbern,  N.  C,  Angnat  1 

{X<is.  lO.M),  I'.IS;}.  2195). 
Rhcxia  glabella  Michx.     In  open  bogs  near  Newlwrn.  N.  C,  August  1  (No,  1986). 
RliHxia  niariana  L.     Common  in  ojien  marshes  (Nos.  1<)19,  1(>20. 1877, 1878, 1883, 

1!)5(>.20I7, 22:U).     In  all  but  the  first  two  numbers,  the  iH^tals  are  distinoUy 

aristate, 
Rhexia  virginica  L.     (-ommon  in  marshy  places  (Nos.  ir>4'>3,  1  ({21. 1010,3335);  in 

the  last  number  the  leaves  are  short-petiole<l. 

ONAGRACEAE. 

Isnardia  palustris  L.     Comnum  in  moist,  low  ground  and  in  shallow  pools  (N 

Ludwigia  alata  Kll.     In  a  hog,  Newbern,  N.  C,  August  1  (No.  ItHSl). 


PLANTS  COLLECTED  OB  0B8BBVED.  585 

Ludwigia  altemifolia  L.    In  open  places  in  the  Dismal  Swamp,  Jnly  14  (No* 

1666). 
Ludwigia  glandulosa  Walt.    Along  a  ditch  at  roadside,  Edenton,  N.  C,  Jnly  80 

(No.  1921). 
Ludwigia  linearis  Walt.    Frequent  in  ditches  and  marshes,  Newborn,  N.  G. 

(No.  2243);  Wallaceton  (No.  2336). 
Ludwigia  pilosa  Walt.    In  a  bog,  Newbem,  N.  C.  (No.  1954). 
Ludwigia  virgata  Michx.    Dry  sandy  fields,  Newbem,  N.  C,  Augnst  1  (Nos. 

1931,1981). 
Jussiaea  decurrens  (Walt.)  DC.    In  marshy  ground  along  the  Dismal  Swamp 

Canal,  Wallaceton  (No.  2353). 
Onagra  biennis  (L. )  Scop.    Roadsides. 
Oenothera  humifusa  Nutt.    Abundant  among  the  dunes.  Ocean  View  to  Virginia 

Beach  (Nos.  43  C.  &  K.,  1389, 1452, 1808). 
Oenothera  laciniata  Hill.    Frequent  in  sandy  fields  and  roadsides  near  Norfolk, 

May  (Nos.  1013,  1024). 
Kneiffia  longipedicellata  Small .    In  fresh- water  river  marshes ;  along  Northwest 

River,  July  9  (No.  1515) ;  along  Pasquotank  River  (No.  1998). 
Cirl^aea  lutetiana  L.    In  rich,  low  woods.  Ocean  View,  July  8  (No.  1468). 

HALOBAGIDACEAE. 

Proserpinaca  palustris  L.    Frequent  in  open,  fresh-water  marshes:  Northwest, 

July  9  (No.  1548). 
Proserpinaca  pectinata  Lam.    With  the  preceding. 
Myriophyllum  heterophyllum  Michx.    Frequent  in  ponds:  Ocean  View,  July  8 

(No.  1455);  Duck  Pond,  Dismal  Swamp,  July  13. 


Aralia  spinosa  L.  Common  in  dry  pine  woods,  abundant  inside  the  dunes 
(No.  2176.) 

APLACEAE.  1 

Daucus  carota  L.    Abundantly  naturalized  in  fields  and  roadsides  (No.  1438). 

Eryngium  virginianum  Lam.  In  f  resh- water  river  niarshes:  Along  the  Pasquo- 
tank River,  August  3  (Na  2008);  along  the  Northwest  River  (No.  2880). 

Sanicula  canadensis  L.    In  fertile  soil,  open  pine  woods.  Ocean  View  (No.  1470). 

Foeniculum  foeniculum  (L.)  Karst.  Frequent  at  roadsides  and  about  dwell- 
ings, naturalized  (No.  1571). 

Slum  cicutaefolrum  Ginel.     Common  in  fresh-water  river  marshes  (No.  1730). 

Cicuta  maculata  L.  Frequent  in  marshes,  esi)ecially  at  the  edge  of  swampy 
woods  (No.  2;J57). 

Ptilimnium  capillaceum  (Miclix.)  Holl.  In  moist  ground  at  roadsides:  North- 
west, July  9  (No.  1564);  Edenton,  N.  C,  July  30  (No.  1911). 

Ptilimnium  sp.  nov.?  Swampy  banks  of  Cohoon  Creek,  near  Suffolk,  July  18 
(No.  1705);  immature. 

Hydrocotyle  ranunculoides  L.  f.  In  marshy  places  at  roadside,  Edenton,  N.  O. 
(No.  1908). 

Hydrocotyle  umbellata  L.    Common  in  moist,  sandy  soil  (Nos.  1556, 1837, 1907). 

Hydrocotyle  verticillata  L.    In  moist,  sandy  soil.  Virginia  Beach  (No.  1888). 

Centella  asiatica  (L.)  Urban.  Common  in  moist,  sandy  soil  (Nos.  24  G.  &  K., 
1382). 


■  Determined  with  the  assistance  of  Dr.  J.  N.  Boae. 
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COBKACEAE. 

Comus '  candidissima  MarHh.    Swampy  banks  if  Ck>hoon  Creek,  near  Snffolk, 

July  IS  (No.  1704). 
Comus  florida  L.    Commou  in  rather  dry  woodland  (Nos.  7  C.  &  K.,  1116). 
Comus  stricta  Lam.    Swampy  woods  near  northwest  (No.  1110). 
Nyssa-  aquatica  L.    Abundant  in  the  larger  wooded  swamps  (Nos.  Ill  and  114 

C.  &  K.,  1  111,  1340,  1353,  1G15).    Known  locally  as  ^*papaw  gum." 
Nyssa  biflora  Walt.    The  most  abundant  tree  of  the  wooded  swamps  (Nos.  109 

C.  &  K.,   IIOS.  1345,  1599,  1679,  1712,  1792.)    Local  designations  "gum"  and 

*•  black  gum." 
Nyssa  sylvatica  Marsh.    Common  in  nonpalustrine  woods  (Nos.  1034, 1314, 1733). 

CLETHBACEAE. 

Clethra  alnifolia  L.     Abundant  in  swamps  ^Nos.  30  C.  &  K.,  1439,  1687). 

PTBOLACEAE. 

Chimaphila  maculata  ( L. )  Pursh.    In  dry  sandy  pine  woods  inside  the  sand  dunes, 

Virginia  Beach  (No.  2023;. 
Chimaphila  umbellata  (L. )  Nutt.     With  the  preceding  (No.  20i^). 

MONOTBOPACEAE. 

Monotropa  unifiora  L.     In  low  woods,  Virginia  Beach.  Oct.  3  (No.  2076). 

ERICACEAE. 

Azalea  canescens  Michx.     In  optm  ])laces  in  woodlands.  fre(|uent.  May  (Nos.  49 

C.  c<:K.,10r>2). 
Azalea  viscosa  L.     Common  in  wooded  swain])s,  t>si)ecially  in  the  Dismal  Swamp 

(Nos.  00  C.  &  K.,  1042,  1440,  1532). 
Kalniia  angustifolia  L.     In  the  Dismal  Swamp,  along  Jericho  Ditch,  not  abnn- 

dant  (Na.91  C.  &  K.). 
Kalmia  latifolia  L.    Tn  low  woods:  Deep  Cret^k,  May  17  (No.  1202);  near  Suffolk, 

Mav  19. 
Leucothoe  axillaris  (Lam.)  1).  Don.     Rather  commou  in  the  Dismal  Swamp, 

especially  near  Lake  Drummond,  May  2  (No.  70  C.  <S:  K.) ;  Deep  Creek,  May  IT. 
Leucothoe  raccmosa  (L. )  A.  Gray.    (.'Oiiimon  in  low  woods  and  in  the  oi)6n  parts 

of  the  wooded  swamps.  May  (Nos.  78  and  1()2  C.  &  K.,  1043,  1175,  1404). 
Pieris  niariana  (L. )  Benth.  ^  Hook.     Railway  embankment  near  Suffolk,  May 

11)  (No.  1220). 
Pieris  nitida  (  Bartr.)  Bentli.  cV:  Hook.    Abundant  in  the  more  oi^eii  parts  of  the 

Dismal  Swamp  (Nos.  s.")  C  &  K.,  l.V.»2).    Known  in  the  region  as  ** hemlock,*' 

the  p«)pular  name  of  Lt'tnutflnu'  cdlrslHtri  in  the  Alleghanies. 
Xolisma '  foliosifiora  i  Michx.)  Small.     Common  in  the  more  oi)en  iMirtB  of  the 

wooded  swamps.  May  tNos.  s:}  C.  cV:  K.,  1343,  1000,  U;07,  lOrtH), 
Xolisma  ligustrina  <  L. )   Brittou.     Fro<iuent  in  low  woods  iNos.  1064,  1443); 

along  .Tericlio  Ditdi.  Dismal  Swamp  i  No.  n>07aK  but  there  mnoh  less  common 

than  the  preceding. 
Oxydendrum  arboreum  (  L. )  Dt/.    Coumion  in  open  woodlands  (Nos.  1000, 1578). 
Epigaea  repens  L.    Summit  of  a  wooiled  blulT  near  Suffolk. 
Gaultheria  procumbens  L.     In  a  clearing  on  Lake  Drummond,  Dismal  Swamp 

iNo.71  C.  tV  K.). 

'  C-ornuft  determined  by  Dr.  W.  A.  Evans. 
Nyssa  determined  l»y  Mr.  O.  B.  Sud worth. 
■Xolisma  det<>rmin(>d  bv  Dr.  John  K.  Small. 
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VACCINIAOSAE. 

Gaylussacia  frondosa  (L.)  Torr.  &  Gr.    Ck>mmon  in  woodlands,  especially  in 

open  places  (Nos.  1070, 1096, 1283, 1449, 1581) . 
Gaylussacia  resinosa  (Ait )  Torr.  &  Gr.  In  low,  mixed  woods  behind  the  dnnes, 

Virginia  Beach,  April  30  (No.  33  C.  &  K.);  Cape  Henry  (No.  1834). 
Vaccinium  corymbosiun  L.    Common  in  woodlands,  especially  in  dry  soil  and 

rather  open  places  (Nos.  37  and  77  C.  &  K.,  1183, 1184. 1198, 1580). 
Vaccinium  vacillans  Kalm.    In  dry  woods,  especially  in  open  places,  common 

(Nos.  32  C.  &  K.,  1103,  1521, 1581). 
Vaccinium  virg^tum  tenellum  (Ait.)  A.  Gray.    Edge  of  npland  pine  woods 

near  Suffolk,  April  30  (Nos.  44, 54,  and  00  C.  &  K.,  1579). 
Batodendron  arboreum  Nntt.    Summit  of  a  wooded  blnff  on  Cohoon  Creek  near 

Suffolk  (No.  1725).    Apparently  known  in  the  region  as  "hackberry,"  the 

name  usually  applied  to  species  of  Celtis. 
Polycodium  stamineum  (L. )  Greene.    Common  in  woods  (Nos.  27  and  67  C.  & 

K.,  1093,  1833). 
Oxycoccus  macrocarpus  (Ait.)  Pers.    Edge  of  a  brackish  meadow  near  Virginia 

Beach  (No.  2042). 

PBIMTJIiAGEAE. 

Samolus  floribundus  H.  B.  K.  Edge  of  a  salt  marsh,  Great  Bridge,  May  26  (No. 
1355). 

Lysimachia  ang^ustifolia  Michx.    In  a  bog,  Newbem,  N.  C.  (No.  1955). 

Lysimachia  quadrifolia  L.  Sandy  soil  in  open  woods  near  Berkley,  May  21 
(No.  1305). 

Lysimachia  terrestris  (L.)  B.  S.  P.  Moist  sandy  ground  at  edge  of  woods,  north- 
west (No.  1562). 

EBENAGEAX. 

Diospyros  virginiana  L.  Abundant  in  dry  soil  in  fields  and  thickets  and  on 
roadsides,  and  frequent  on  the  inner  dunes  (No.  1407). 

STTBAGAOBAE. 

Sty  rax  grandifolia  Ait.  A  small  shrub  in  low  woods,  scarce,  Northwest  (Na 
1091);  Pungo  (No.  1170). 

STMPLOCACEAE. 

Symplocos  tinctoria  (L.)  L*H^r.  Fre(iuent,  especially  in  low  ground  (Nos.  35  C. 
&K.,  1106,1172,1201). 

OLEACEAE. 

Fraxinus  caroliniana  Mill.'     Conmion  in  the  wooded  swamps  (Nos.  1050,1328, 

10:30,1680). 
Chionanthus  virginica  L.    Swampy  banks  of  Cohoon  Creek  near  Suffolk  (No. 

1703). 

LOGANIACEAE. 

Gelsemium  sempervirens  L.  Abundant  in  almost  all  formations  except  the 
salt  and  fresh  water  river  marshes  (Nos.  17  and  101  C.  &  K.,  1168, 1997). 

Cynoctonum  sessilifolium  (Walt.)  Gmel.  In  a  sedgy  bog,  Newbem,  N.  G., 
August  1  (No^  1962). 

Polypremum  procumbens  L.     Sandy  roadside,  Suffolk,  July  11  (No.  1574). 


'  Fraxinus  determined  by  Mr.  G.  B.  Sudworth. 
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GENTIAN ACEAE. ' 

Sabbatia  angularis  (L.)  Pursh.    Low  ground.  Northwest,  July  9  (No.  1512). 
Sabbatia  calycina  (Lam.)  Holler.     Shaded,  swampy  banks  of  streams,  Snffolk 

(No.  17*^0):  Edenton.  N.  C.  (No.  1917). 
Sabbatia  dodecandra  (L.)   B.  B.  P.     Fresh- water  river  marshes.  Pascinotank 

River,  near  Elizabeth  City,  N.  C,  August  1  (No.  1996);  Northwest  River 

(No.  2377). 
Sabbatia  lanceolata  ( Walt. )  Torr.  &  Gr.    In  open .  boggy  ground.  Newborn,  N.  C , 

August  1  (No.  194.")). 
Sabbatia  stellaris  Pursh.     In  salt  marshes  on  Lynnhaven  Bay,  July  27  (No. 

1857). 
Gentiana    elliottii    Chapm.     Shaded  woodsides   through  woodland,  Virgrinia 

Beach,  October  4  (No.  2137) :  Northwest,  Novembt^r  8  (No.  2884). 
Bartonia  virginica  (L. )  B.  S.  P.     In  marshy  ground  among  pine  woods,  Edenton, 

N.  C,  July  20  (No.  1^75). 

APOCTNACEAE. 

Vinca  major  L.     About  dwellings,  Pungo,  Princess  Anne  County,  May  14  (Na 

ll.M);  escaped  from  gardens. 
Apocynum  cannabinum  L.     In  opt*n  pine  woods  near  Berkley. 
Apocynum  pubescens  R.  Br.     In  oi)en  i)ine  woods.  Ocean  View,  July  8  (No. 

1472). 
Trachelospermum  difforme  (Walt.)  A.  Gray.     In  a  pine-barren  bog,  Edenton, 

N.  (\  (No.  1874). 

ASCLEPIADACEAE. 

Asclepias  lanceolata  Walt.     In  fresh- water  river  marshes.  Northwest,  July  9 

(No.  1">13);  Elizabetli  City,  N.  C  August  2  (No.  1993). 
Asclepias  pulchra  Ehrh.     In  marshes,  along  Pas(iuotank  River,  Elizalieth  City, 

August  2  (No.  2010):  Wallaceton  (No.  2:}40). 
Asclepias  variegata  L.     In  dry  ])ine  woods,  Suffolk,  May  19  (No.  1202);  Porta- 

mouth,  May  27  (No.  U](\x). 
Vincetoxicum  carolinense  ( Jacii. )  Britton.     In  low  pine  wcxxls,  Virginia  Beach, 

()ctol>er2  (No.  2072). 

CONVOLVULACEAE. 

Dichondra  evolvulacea  (L.  f . )  Britton.  Railway  embankment  (probably  intro- 
duced from  farther  south).  Northwest  (No.  2:J»58). 

Ipomoea  hederacea  Jac.(i.     In  cornfiolds,  introduced,  Wallaceton 

Ipomoea  pandurata  (L.)  Meyer.     In  sandy  fields. 

Ipomoea  purpurea  (L. )  Roth.  In  fallow  and  cultivat^^d  lands,  fretinent,  intro- 
duced (No.  21.^."i). 

Ipomoea  quamoclit  L.  In  a  sandy  field  near  Kemps ville.  Princess  Anne  Ck>anty, 
intrrxluced.  October  7  (No.  21.s(J). 

Convolvulus  amcricanus  (Sims)  (Ireene.  Sloping  bank  of  a  pond  inside  the 
sand  dun«'s,  Vir;cinia  Beach  (No.  2022). 

Convolvulus  repens  L.     Sandy  field.  Ocean  View,  May  IM)  (No.  1440). 

CUSCUTACEAE. 

Cuscuta  arvensis  Beyrieli.     In  a  sandy  field,  Suffolk,  July  11  (No.  158;J). 
Cnscuta  gronovii   Wilid.     Frequent   in   the  more  o|>en  parts  of  the  Dismal 

Swam]),  on  various  plants  (e.g.,  Ditmtht'nt  anwriciina  L.and  /iiihiiH  Higroba&' 

ens  BaiU^v ,). 


Determine<l  by  Mr.  ('.  L.  Pollanl. 
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BOBAGIKACEAX. 

Cynoglossum  virgnuiicum  L.  In  rich  low  woods  near  Suffolk,  May  19  (ho. 
1228) ;  Virginia  Beach. 

VEBBENACEAE. 

Verbena  officinalis  L.    Abont  wharves,  Soffolk,  introduced,  July  18. 
Verbena  urticifolia  L.    Swampy  woods  along  Cohoon  Creek  near  Suffolk,  July 

18  (No.  1739). 
Lippia  sp.  nov.?    In  brackish  marshes  near  Virginia  Beach,  August  4  (No.  2033; ; 

nearly  related  to  L.  lanceolata  Michz. .  but  differs  in  the  rather  strict,  negatively 

geotropic  growth  of  the  upper  part  of  its  stems,  the  erect,  appressed,  narrow 

leaves,  usually  purplish  color  of  the  whole  plant,  etc. 
Callicarpa  americana  L.    Common  in  low  woods,  especially  near  the  strand 

(most  abundant  near  Virginia  Beach),  (Nos.  1396, 1498,  2086). 

NEPETAGEAE. 

Teucrium  canadense  L.  In  shady  places  near  a  spring,  Lynnhaven  Bay,  July 
27  (No.  1850). 

Trichostema  dichotomum  L.    In  dry  sandy  soil,  Virginia  Beach,  October  5. 

Scutellaria  integrifolia  L.  In  the  open,  in  moist,  sandy  soil,  Portsmouth,  May 
27  (No.  1372). 

Scutellaria  lateriflora  L.  In  swampy  woods,  margin  of  Lake  Drummond,  Dis- 
mal Swamp,  abundant,  July  14  (No.  1652) . 

Scutellaria  pilosa  Michx.    In  dry  soil,  open  pine  woods,  Northwest  (No.  1488). 

Prunella  vulgaris  L.    In  low  woods  near  Berkley,  naturalized,  May  21  (No.  131j6). 

Physostegia  denticulata  (Ait. )  Britton.  In  marshy  ground  along  railway,  Eliz- 
abeth City,  N.  C,  August  2  (No.  1999),  small-flowered. 

Lamium  amplexicaule  L.  Naturalized  in  waste  and  cultivated  land  near  Nor- 
folk (No.  1286). 

Salvia  lyrata  L.     Dry,  sandy  soil,  Northwest,  May  11  (No.  1118). 

Monarda  punctata  L.  Frequent  in  dry,  sandy  soil,  common  at  Cape  Henry 
among  the  sand  dunes  (Nos.  1390,  1819,  1928,  2126).     ' 

Mesosphaerum  rugosum  (L.)  Pollard.  In  moist  ground,  in  the  open,  Newbem, 
N.  C,  July31  (No.  1949). 

Koellia  hyssopifolia  (Benth.)  Britton.  In  dry,  sandy  soil,  roadsides,  and  open 
pine  woods:  Edenton,  N.  C,  July  29  (No.  1867);  Newbern,  N.  C,  August  1 
(No.  1971);  Ocean  View  (No.  2397). 

Koellia  mutica(  Michx.)  Britton.    Dry,  sandy  soil,  Newbern,  N.C.  (Nos.  1960,2225). 

Lycopus  europaeus  L.    Adventive  about  wharves,  Suffolk,  July  18  (No.  1740). 

Lycopus  rubellus  Moench.  Frequent  in  wet,  shaded  ground,  Virginia  Beach. 
October  5  (No.  2123);  margin  Lake  Drummond,  Dismal  Swamp,  November  5 
(No.  2358). 

Lycopus  virginicus  L.  Along  a  ditch  at  roadside,  Virginia  Beach,  October  (S 
(No.  2148) ;  in  wet  ground  among  Rhexia  and  Andropogon  HrginiciM,  eastern 
margin  of  the  Dismal  Swamp,  November  3  (No.  2337). 

Mentha  rotundifolia  (L.)  Huds.  Abundantly  naturalized  along  a  roadside  near 
Norfolk,  July  16  (No.  1692). 

Mentha  spicata  L.    Introduced  on  the  edge  of  Lake  Drummond,  Dismal  Swamp, 

July  14. 

SOLANACEAE. 

Physalis '  angulata  L.    Cornfields,  Wallaceton,  July  22  (No.  1808). 
Fhysalis  virginiana  Mill.    In  woodlands,  Virginia  Beach,  May  29  (No.  1422), 
anthers  violet. 


*  Physalis  determined  by  Dr.  P.  A.  Rydberg. 
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Physalis  viscosa  L.     In  thickets  of  Myrioa  caroHvcnsiA,  Cape  Henry,  scarce.  May 

28  (No.  1302). 
Solanum  carolinense  L.     Common  in  waste  and  cultivated  land  (No.  1357). 
Solanum  nigrum  Ij.     In  a  jnne  grove  among  the  dunes,  Cape  Henry,  Jnly  36  (No. 

181S). 

Datura  stramonium  L.     Along  the  Dismal  Swamp  dJanal.  Wallaoeton,  intro- 
duced. * 
Datura  tatula  L.     A  common,  naturalized  weed  in  waste  ground. 

SCBOPHULAItlACEAE. 

Verbascum  blattaria  L.     Naturalized  in  sandy  fields  near  Norfolk,  May  20  (No. 

i28n. 

Verbascum  thapsus  L.     Introduced  at  roadside  near  C'enterville,  Princess  Anne 

County. 
Linaria  canadensis  (L.)  Dumort.     Very  common  and  abundant  in  sandy  soil. 

May  (No8.  25  C.  <X:  K.,  1019). 
Pentstemon  hirsutus  (L.)  Willd.     In  upland  pine  woo<i8  near  Virginia  Beach 

(No.  2()S)^{)— a  glabrescent  form. 
Pentstemon  pentstemon  (L.)  Britton.     In  a  low  field,  with  Eupatorium  rotnn- 

ilifoUnm,  Newbern,  N.  C.  (No.  1947). 
Mimulus  ringens  L.     In  marshy  ground  at  roadside,  Eklenton,  N,  C,  Jnly  30 

(No.  1001)). 
Monniera  acuminata  (Walt.)  Kuntzo.     In  moist  sandy  soil  in  the  open.  £iden- 

ton,  N.  (.'.,  July  21)  (No.  18.s;J). 
Monniera  monniera  (L. )  Hritton.     In  brackish  marshes  near  Virginia  Beach, 

August  t  (No.  20 U5). 
Gratiola  pilosa  Michx.     Sandy  soil,  fields  and  roadsides.  Northwest,  July  0  (No. 

ir)61);  Edcnton,  N.  C.,  July  20  (No.  1872). 
Gratiola  sphaerocarpa  Eil.     In  marshy  ground,  usually  in  partial  shade,  Kem|Wi- 

villo.  (.)ctobor  7  (No.  21(52);  Wallaceton,  Noveml>er  3  (No.  2;J46). 
Gratiola  virginianaL.     Moist  low  ground  in  woods  near  Berkley,  May  21  (No. 

1:u:m. 
Ilysanthos  attenuata  ( Mulil. )  Small.     Edge  of  a  cypress  swamp,  Edenton,  N.C.. 

July  :!0  ( N^o.  IDl  1) :  marshy  ground  beside  a  woodland  road,  Kempsville,  Octo- 
ber 7  iNo.  2100). 
Ilysanthes  gratioloides  (L.)  Benth.     In  moist  sandy  soil  in  the  open.  North- 
west, July  U  (No.  1541):  Edenton,  N.  C,  July  29  (Nos.  187.J,  1880). 
Veronica  arvensis  L.     Grassy  places  near  Virginia  B(»ach,  naturalized,  April  30 

(No.  12  C.  &K.). 
Buchnera  elongata  Sw.     Dry,  sandy,  «>pj*n  gr«)und,  Nowl)ern,  N.  C,  Jnly  81 

(No.  19:J7.). 
Dasystoma  flava  (L.  i  Wood.     Fertile  soil  in  wtwds  near  Cajie  Henry  (Na  188B). 
Gerardia  purpurea  L.     Common  in  low  ground  at  roadsides,  Virginia  Beach, 

()ct()b«^r  :}  (No.  2(174). 
Gerardia  sp.     At  a  roadside  through  low  i>ine  W(H)d8,  Newlwrn,  N.  C,  October  10 

(No.  2200)     nearest  (i.  }>m'pfurti.    The  same  form  oceurs  at  Starkville,  Miss. 
Gerardia  sp.     Dry,  sandy  roaiiside,  Newhern,  N.  C.  Octolx^r  10  (No.  3208) — 

apjianiitly  intermediate  l)et  ween  (/.  tcnuifolia  Vahl.  and  (/.rZ/fYfrira/aChapm. 

BIGKONIACEAE. 

Bignonia  crucigera  Tj.  Common  near  the  margin  of  \a\Vo  Drummond,  Dismal 
SwaiM)).  (*liinbii)g  high,  May  1  (No.  8S  (..  (V:  K.):  swampy  woods  near  Eden- 
t(»n.  N.  ('.     liocaluame,  '* smoke  vine.'* 
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Tecoma  radicans  (L. )  DC.  Common  in  dry  soil,  especially  in  the  pine  woods 
inside  the  sand  dnnes,  Jnly  (Nos.  1037,  1488).  Local  name,  '^devil's  shoe 
string.' 

Catalpa  catalpa  (L.)  Karst.  Edges  of  swampy  woods  along  streams,  freqnent 
bnt  not  abundant  (No.  1329). 

OBOBANGHAGEAE. 

Orobanche  minor  L.  A  common,  naturalized  weed  abont  Norfolk  and  Ports- 
mouth, growing  nsnally  on  Trifoliura  pratense,  also  on  Vicia  aativa,  Datusua 
ciirotdj  Raiutnculus  imlboaus,  etc..  May  (Nos.  1276, 1800). 

Conopholis  americana  (L.  f.)  Walk.    Low  woods  near  Virginia  Beach,  April  29 

(No.  29C.  &K.). 

PIKaxnOULAGEAE. 

Utricularia  clandestina  Nntt.    In  the  Jericho  Ditch,  Dismal  Swamp;  scarce; 

July  15  (No.  1682). 
Utricularia  fibrosa  Walt.    In  a  x>ond.  Northwest,  Jnly  9  (No.  1552). 
Utricularia  inflata  Walt.    Frequent  and  sometimes  abundant  in  x>onds;  near 

Suffolk,  May  19  (No.  1258);  near  Virginia  Beach,  May  29. 
Utricularia  purpurea  Walt.    Abundant  in  Jericho  Ditch,  Dismal  Swamp,  July 

15  (No.  1(K)8). 

AGANTHACEAE. 

Buellia  ciliosa  Pursh.    Dry  sandy  soil  in  open  woods,  Northwest,  July  9  (No. 

1565);  bluff  on  Cohoon  Creek  near  Suffolk,  July  18  (No.  1718). 
Dianthera  americana  L.    Abundant  along  streams  on  the  northern  margin  of 

the  Dismal  Swamp. 


Phryma  leptostachya  L.    Rich  low  woods.  Northwest,  July  9  (No  1501). 

PLANTAGINACEAE. 

Plantago  lanceolata  L.    Grassy  lawns  and  rt>adsides.  naturalized,  May  (No. 

1326).    . 
Plantago  rugelii  Dec.    Grassy  roadsides  and  fields,.  July  (No.  1750). 
Plantago  virginica  L.    Common  in  sandy  iSelds,  May  (No.  1146). 

BUBL^GEAE. 

Houstonia  caerulea  L.     Frequent  in  fields  and  on  roadsides,  May  (No.  1200). 

Oldenlandia  uniflora  L.  Moist  sandy  soil  on  the  1  each,  Virginia  Beach,  Octo- 
ber 2  (No.  2065). 

Cephalanthus  occidentalis  L.  Frequent  about  ponds  and  along  streams  (No. 
14.-)3). 

Mitchella  repens  L.  Frequent  in  rich  low  woods,  near  Ocean  View,  May  80 
(No.  1441). 

Diodia  teres  Walt.  Common  among  the  open  sand  dunes,  Ocean  View  to  Vlr* 
ginia  Beach  (Nos.  1809,  2093). 

Diodia  virginiana  L.  Moist  sandy  soil  among  the  dunes,  Ocean  View  to  Vir- 
ginia Beach  (Nos.  23  C.  &  K.,  1545,  1757). 

Galium '  aparine  L.  Abundantly  naturalized  along  railway  tracks  neur  Berk- 
ley, May  21  (No.  1311). 


Species  of  Galium  of  the  iiiicioriuni  group  determined  hy  Dr.  K,  A  Wiegand. 
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Galium  circaezans  Miclix.     Siimiiiit  of  a  woodcMl  blnff  on  GohoQn  Creek, 

Suffolk. 
Galium  claytoni  Michx.    Moist,  shaded  ground,  border  of  a  marsh,  Ocean  View. 

July  *2()  (No.  17(56) :  marshes  of  the  Northwest  River,  July  9  (No.  1547);  ofen, 

marshy  ground,  margin  of  Lake  Drummond,  Dismal  Swamp,  July  13  (No. 

16i:i). 
Galium  hispidulum  Michx.     Common  in  the  dry  pine  woods  on  and  behind  the 

innermost  dunes.  Ocean  View  to  Virginia  Beach  (Nos.  41  C.  &  K.,    17 r. 8, 

2()S9. ) 
Galium  pilosum  Ait.     In  dry  soil  among  undergrowth.  Ocean  View,  July  8  (No. 

14^<1). 
Galium  tinctorium  filifolium  Wiegand.    In  moist,  sandy,  open  ground  near 

Kempsville,  May  0  (No.  10r)4). 

VIBUBNACEAE. 

Sambucus  canadensis  L.  (^oiumon  along  ditches  at  roadsides  and  in  fields  (No. 
1290). 

Viburnum  dentatum  L.  Freciuent  in  sw^ampy  W(X)ds  along  streams  (Nos.  110.j, 
12r):j,1702). 

Viburnum  nudum  L.  (common  in  woodtid  swamps  (Nos.  70  C.  &  K.,  1174, 
1292.  li:js,lfir)i,  ITlMi).  The  distinction  between  forms  of  this  species  aad  V. 
cassiiHu'drs  L.  is  not  always  clear.  For  example,  Nos.  70  and  16fi4  havecrenn- 
late  leaf  margins,  while  No.  179f>  has  the  peduncle  shorter  than  the  cyme. 

Viburnum  prunifolium  L.  In  deciduous  woo<ls  on  the  bank  of  a  pond  near  Suf- 
folk (No.  12.")0) :  at  water's  edge  along  Cohoon  Oeek  above  Suffolk  (No*  1701  *. 

Lonicera  japonica  Thnnb.  Abundantly  naturalized  at  roadsides.  May  (No. 
1200;. 

Lonicera  sempervirens  L.  (Common  in  most  formations,  but  especially  on  the 
inner  sand  dunes,  scarce  in  the  wooded  swamps,  April-May  (Nos.  19  and  83 
0,  &K,,  1397,  1715). 

VALEBIANACEAE. 

Valerianella  chenopodifolia  (Pursh)  I)(\     Roadside  near  Suffolk,  Mayl  (No.  74 

lanella  radiata  leiocarpa  A.  (.Iray.     >^andy  roadside.  Northwest,  May  11 

(No.  1 070). 

CUCUBBITACEAE. 

Melothria  pendula  L.     Edge  o\'  swani])y  woods,  eastern  margin  of  the  Dismal 

swanij),  Wallaccton,  »Iuly  21  iNo.  ITS.S). 

CAMPANULACEAE. 

Legouzia  perfoliata   (L. )   Hritton.     Along  railways  near  Suffolk.  May  19  (No. 

1201). 
Lobelia  cardinalis  L.    On  hinmnocks.  swampy  l):inks  of  Coh(X)n  Creek  near  Snf- 

Inlk.  .lulv  is  ^No.  1709). 
Lobelia  glandulosa  Walt.     Open,  fn»sh-watcr  niarslics  of  the  Northwest  Riwr 

(Xo.  2:{7N). 
Lobelia  inflata  L.     Sandy  fields.  Northwest,  July  9  (No.  1-197). 
Lobelia  nuttallii  Roeni.  t\r  Schult.     Sandy  upland  soil,  in  the  open,  SnffoHr, 

.Inly  II  (No.  l.");r»). 
Lobelia  puberula  Michx.     Low  jnno  wo«)ds  near  Virginia  Beach,  October  8  (Not 

207*)).  flowers  almost   rose-colored:   sandy  roadside  along  an  empty  dltohp 

Nowl)ern,  N.  C.  October  10  (No.  2229). 
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CICHORIACEAE. 

Adopo^n  virginicum  (L.)  Knntzp.     Sandy  rojidHidi),  HnlTulk,  April  'J!)  (No,  (18 

C.  &  K.). 
Sonchua  aaper  Vill.     Roodxide  near  Norfolk,  Introdiiued,  May  7  (No.  1025). 
Lactuca  gagittifolia  Ell.    Low  woodB,  Northwest.  July  9  (No.  141W),  lower  leareft 

Bin  na  t  e- 1 1  in  oati  fi  d, 
Sitiliaa  caroliniaiia  <  Walt)  Raf.     Freqnent  at  waysides,  along  railwnvA,  etc., 

May-.Inly  (Noa.  larrfl,  l.)19). 
Hieracium  gronovii  L.     Sandy  soil,  in  or  near  open  pine  wooila.  fr»|nent,  .Inly 

(Nos.  nra,  1*30.  IBRO). 
Hieracium  venoaum  L.    Dry.  sandy  aoil,  Northwest,  May  1 1  (No.  1 101 ), 
Nabalua.  albus  ( L. )  Hook.    Common  in  low  woods,  Princ«eB  Anne  '.'onnly.  (.teto- 

ber7  (Nub.  2143.  2178). 

AKBB08IACEAE, 

Iva  frutescens  L.     Common  in  suit  mnreiiPB,  Ootnlier  ( No.  2131 ). 

Iva  imbricata  Walt.     Frainent  on  the  ontermoBt  diinsH,  near  ricenn  \h-v;  to 

Virginm  Beat-h,  October  (Nos.  175S,  8081). 
Ambroeta  artemisiaefolia  L.     Abundant  In  old  fields. 
Xanthium  sp.     Nearest  A".  ilalUmvt  Hnrr.     On  the  niiti'miost  dnneM  at  Cape 

Henry,  Oclober  r>  (No.  2154). 
Xanthiumsp.     Cotton  fields  near  Newbeni,N.C.,  common, October  10 |No.23(ia). 
Xanthium  strumarium  L.     Abnndant  in  conilields  at  Wallacfton,  November  D 

(No.  3:)31), 

CABDUACEAB. 

Vemonia  noveboracensis  (L.I  Willd.     In  Ion-  KTonnd,  fn^qneiit  i[i  freHh-wHter 

river  njHrahee,    Jnly-October  ( Nos.  171)8.3181.3389), 
Vemonia  noveboracensiB  tomentosa  (Walt.)  Brltton.(?l     Iinw  shutleil  uroimd 

at  1-1  liulsichi  near  Virginia  Bearh,  October  If)  (No.  3110). 
Elephantopua  nudatus  A.  Gray.     Common  in  oiien  pine  woods,  .Inly  (Nos.  IW18, 

:.'illll,  2170).     No.  If'fW  Is  unnsnally  vlllouB,  and  reserablea  E,  innu-iitiiniin  L, 
Eiipatorium  '  album  L.    Snmmit  of  a  wooded  blaS  near  SnITolk,  .Tu]y  1>^  (No. 

Eiipatorium  aromaticum  L.     Dry  pine  woods  near  Virginia  Bench.  October  .f 

iNo.^liil). 
Eiipntorium  capillifoliiim  (Lam.)  Small.     Abnndant   in   Held.s  and  roadsides, 

Ocli>l>er  I  Num.   121)1.   14N7,  2147.  2i'i'A,  2:i;)H|.     Sometimes  known  a.*  ■■jimson 

ivi.">d,"  :i  piipulHr  mime  iisnaliy  (dven  tw  spei-iea  of  Datura. 
Eupiitoiium  toolestinum  1^.     Low  gronnd.  especially  at  rdfrea  of  w.)o.ls,  com- 

)n.in  iifi.r  Vir^'ini;i  Beuch.  October  {No   2iK(.1|. 
Eupiitorium  linearifolium  Walt.     Common  in  dry  fields  and  ij[«n  pinr  woods. 

n.-tolK'r  (Nos.  20.V.,  2111). 
Eupntorium  maculatum  L.     In  low  KTound  at  (he  eiltie  of  wiiods.  Keiiiiisville, 

o,-t->lHT  ;  (No,  21M0I. 
Eii|iatorium  perfoliatum  L.     MHTshi^H:  ap<  culiiirHtnall  forni  in  rather  dry.  sandy 

soil.  NewlNTn.  N.  C.  October  10  (No.  32:)Si. 
Eupiitorium  pionatifidum  Eli.     In  sandy  fields  near  NewlK-rn.  N.  C,  Oulober 

III  iN".  22101. 
Eupntorium  pubescens  Mnhl.     In  dry,  upland  |iiiie  worMla,  Virfjinia  Beach,  OctO- 

b'T:l  iNo.  20K7I. 
Eupiitorium  purpureum  L.     Switmpy  lianks  i>f  CoiiO'in  <  'reck,  near  Snffolli.  .Inly 

Is  ,No.  IIV,I!I), 

Knpalorinm  determined  with  the  a.ssistanre  of  Dr.  E.  L.  Greene. 
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Eupatorium  rotundifolium  L.    Common  in  rather  moist,  sandy  fields,  October 

(No.  1985). 
Eupatorium  semiserratum  DC.    Low  pine  woods,  Virginia  Beach,  October  2 

(No.  2070):  Ocean  View  (No.  2390). 
Eupatorium  serotinum  Michx.    Low  ground  in  pine  woods,  Virginia  Beach, 

October  2  (No.  2084). 
Eupatorium  verbenaefolium  Michx.  ?    Border  of  woods.  Princess  Anne  County, 

October  (Noa.  2145,  2178). 
Eupatorium  verbenaefolium  Michx.  var.?    In  a  sandy  field,  Newbem,  N.  C, 

October  10  (No.  2190). 
Eupatorium  sp.     Uu described,  relate<l  to  K.  h i/ftsojnfolium  L.    With  JS^pinHaii" 

jiiUnn  at  Newborn,  N.  C.  (No. ). 

Willugbaeya  scandens  (L.)  Knntze.    Frequent  in  marshy  places  (Nos.  1632, 

1042,  2085). 
Lacinaria  graminifolia  pilosa  (Ait.)  Britton.     Dry  sandy  soil,  pine  woods  and 

roadsides,  Newbem,  N.  C,  October  10  (Nos. 2207. 2231). 
Trilisa  paniculata  (Walt.)  Cass.    In  low  pine  woods,  Newbem,  N.  C,  October 

10  (No.  2190). 
Carphephorus  tomentosus  (Michx. )  Torr.  &  Gr.    With  the  preceding  (No.  210  U 
Chrysopsis  graminifolia  (Michx.)  Nutt.    Common  in  dry  soil  in  open  p--  •? 

woods.     (No.  239:5.) 
Chrysopsis  mariana  (L. )  Nutt.     Often  with  the  preceding  (No.  2109). 
Solidago '  bicolor  Ij.     I^ow  woods  and  shaded  banks  near  Virginia  Beach,  October 

1  (No.  2079). 

Solidago  canadensis  L.  ( 'omuion  in  roadsides  and  old  fields,  October  (Nos.  20S0, 
0007  \ 

Solidago  erecta  Pursh.  At  roadsides  throuj^li  wtxxlland,  Northwest,  Novemlier  8 
(No.  2380). 

Solidago  fistulosa  Mill.  In  low  places  in  pine  woods  near  the  strand,  Virginia 
Beach,  ( )ctober  1  to  (>  (Nos.  20r)8,  2191 ) ;  Newbem,  N.  C,  October  10  (No. 2245). 

Solidago  neglecta  Torr.  *t  Gr.  (?)  Low  woods,  Princess  AnneT^ounty,  October  5 
(Nos.2101,2177);  roadsides,  Newbem.  N.  C,  October  10  (No. 2238). 

Solidago  nemoralis  Ait.  Dry  soil  at  the  border  of  woods,  Princess  Anne  County, 
()ctol)er  2  to  5  (Nos.  2099, 2150). 

Solidago  odora  Ait.     Common  in  pine  woods  (No.  1089). 

Solidago  petiolaris  Ait.  Shaded  bank  at  roadside,  in  sandy  soil,  near  Newbem, 
N.  C.  October  10  (No.  2220). 

Solidago  pulverulenta  Nutt.  Low  woods  near  Kempsville,  Princen  Anne 
County.  October  7  (No.  2157),  a  much-branched  form:  low  pine  woods  near 
Newl)cm.  N.  C,  iibnndjint.  OctobtT  10  (No.  219.*J),  a  slender,  virgate  form. 

Solidago  rugosa  Mill.  In  moist  ground  at  edge  of  pine  woods,  Virginia  Beach, 
October  2  (No.  207N).  Plant  morely  puberulent,  with  rather  thin  leaves  and 
long  slender  branches,  indicating  a  transition  to  S.  ulmifoUa  Muhl. 

Solidago  sempervirens  L.  Common  at  the  edges  of  salt  marshes  and  in  moist 
sand  jinionj,'  the  dimes,  October  (Nos.  21  C.&  K..20r)7, 2151, 2219). 

Solidago  sp.  In  a  swale  at  roadside,  Edenton.  N.  C,  Jnly  :)0  (No.  1918)«  Appa* 
rently  nearest  N.  ntinititusisffhthratn  Porter,  bnt  the  heaves  strongly  scabroQS 
above:  the  smooth  glaucous  stem  and  the  infiorescenco  resemble  those  of  & 
ficmlinK  Ait.,  and  sufcgest  a  hybrid  of  that  species  with  .V.  (^ttnadensis^ 

Solidago  8]>.  nov.V  In  open  marshy  ground  at  roadsides,  Edenton,  N.  d  Jnly 
:{()  ( Nos.  1 S9 7.  1 900 ) .  Leaves  distinctly  trii)le-ncryed;  si)ecie8  apparently  inter- 
medin to  Ix^tween  S.Junci'u  Ait.  and  S,  inissounensiH  Nntt.  The  same  fotrm 
was  (*oll(H;ted  in  west  central  North  Carolina  by  Small  &  Heller  (No.  814). 


ISoHda^o  determined  with  the  assistance  of  Dr.  £.  L.  Qreene. 
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Euthamia  caroliniana  (L. )  Greene.    Abundant  among  the  inner  dunes  and  in 

low  pine  woods  near  the  strand,  October  (No.  2060). 
Boltonia  asteroides  (L.)   L'H^r.    In  open  marshes  of  the  Northwest  River 

(No.  2392). 
Sericocarpus  asteroides  (L.)  B.  S.  P.     Frequent  in  dry  soil;  roadsides  and  open 

woods,  July  (No.  1585). 
Sericocarpus  bifoliatus  (Walt.)  Porter.     Dry  sandy  roadside,  Newbern,  N.  C, 

October  10  (No.  2232). 
Aster'  dumosus  L.     In  low  fin*ound  at  the  edge  of  woods,  Kempsville,  October 

7  (No.  2174). 
Aster  dumosus  gracilentus  Torr.  &  Gr.    In  a  grassy  meadow,  Newbern,  N.  C, 

October  10  (No.  2237). 
Aster  elodes  Torr.  &  Gr.    In  slightly  moist  ground  among  the  sand  dunes,  among 

bushes  of  Baccharis  halimifolia  and  Myrica  carolinensis.  Cape  Henry,  October 

5  (No.  2128). 
Aster  elodes  Torr.  &  Gr.,  var.     Open  marshes  of  the  Northwest  River  (No.  2376). 
Aster  ericoides  L.    Common  in  sandy  soil:  fields  and  roadsides,  October  (No. 

2059). 
Aster  gracilis  Nutt.     Dry,  sandy  roadside.  Edenton,  N.  C,  July  29  (No.  1866). 
Aster  lateriflorus  (L.)  Britton.    Common  in  low  woodlands,  October  (No.  2175). 
Aster  novi-belgii  atlanticus  Burgess.     At  the  edge  of  swampy  woods.  North- 
west, November  8  (No.  2367). 
Aster  patens  Ait.     Dry  sandy   soil  at  roadside,  Newbern,  N.  C,  October  10 

(No.  2208). 
Aster  puniceus  L.     In  a  swale  at  roadside,  Newbern,  N.  C.  October  10  (No. 

221 1 ) ;  rays  rose-colored. 
Aster  subulatus  Michx.    Common  in  salt  marshes,  October  (Nos.  2083,  2119). 
Aster  tenuifolius  L.     With  the  preceding,  somewhat  less  abundant,  October 

(No.  2118). 
Aster  vimineus  Lam.    Rich,  low  woods  on  the  eastern  margin  of  Lake  Drum- 

iiiond,  November  5  (No.  2359). 
Aster  vimineus  columbianus  Britton.    In  low  ground  along  the  Dismal  Swamp 

Canal,  November  5  (No.  2355);  edge  of  swampy  woods,  Northwest,  Novem- 
ber 8  (No.  2366). 
Aster  sp.     In  open  low  pine  woods  near  Virginia  Beach,  October  6  (No.  2156). 

Near  .4.  liirsuticauliH  Lindl. 
Heleastrum  paludosum  (Ait. )  DC.     Low,  moist  ground,  in  and  near  pine  woods, 

Newbern,  N.  C,  October  10  (No.  2201). 
Erigeron  annuus  (L.)  Pers.     At  roadsides  and  in  fields,  July  (No.  1751). 
Erigeron  pulchellus  Michx.     In  fertile  soil  in  mixed  woods  near  Suffolk.  May  19 

(No.  1248). 
Erigeron  ramosus  (Walt.)  B.  S.  P.     In  dry  sandy  soil,  pine    voods,  frequent. 

May  (Nos.  1234,  1425). 
Erigeron  ramosus  beyrichii  (F.  &  M.)     Smith  &  Pound.     In  dry  sandy  soil; 

fields  and  open  woods,  Newbern,  N.  C,  August  1  (Nos.  1936,  1988). 
Erigeron  vernus  (L.)  Torr.  &  Gr.     Edge  of  swampy  woods;  Northwest,  May  11 

(No.  1097):  Munden  Point,  Princess  Anne  County,  May  16  (No.  1182). 
Leptilon  canadense  (L. )  Britton.     Abundant  in  fields  and  roadsides  (No.  1987); 

a  glabrescent  form  with  thickish  leaves  in  moist  sand  among  the  dunes  (Nob. 

1756  (depauperate),  1807,  2054). 
lonactis  linariifolius  (L.)  Greene.     Frequent  in  dry,  open,  upland  pine  woods 

(No.  1847). 
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Baccharis  halimifolia  L.    Abundant  on  and  near  the  strand,  among  the  dnnes, 

at  the  edfXG  of  salt  marshes,  in  low  woods,  etc. ;  less  common  farther  inland, 

along  ditches  and  in  moist  woods,  October  (Nos.  1058, 1168,  2051,  2181). 
Pluchea  camphorata  ( L. )  D(^.    In  a  marshy  place  among  the  inner  dnnes,  Vir- 
ginia Beach,  October  2  (No.  2082). 
Pluchea  foetida  (L.)  B.  S.  P.    In  a  bog,  Newbem,  N.  C,  August  1  (No.  1072); 

in  boggy  x)laces  in  inne  woods  behind  the  dunes,  Ocean  View,  November  11 

(No.  2;J94). 
Antennaria '  amoglossa  Greene.     In  woods  near  Suffolk,  April  (Nos.  58  C  &  K«, 

1244). 
Antennaria  decipiens  Greene.    In  low  pine  woods,  Portsmouth,  April  27  (No. 

27  (No.  1  C.  &K.)). 
Antennaria  fallax  Greene.     With  the  preceding  (No.  la  C.  &  K.). 
Gnaphalium  helleri  Britton.    Common  among  the  sand  dunes  and  in  the  pine 

woods  behind.  Cape  Henry  to  Virginia  Beach,  October  (No.  2052). 
Qnaphalium  purpureum  L.    In  sandy  fields,  and  frequent  among  the  danes  at 

Virginia  Beach,  May  (Nos.  10:U,  1415,  1485). 
Polymnia  uvedalia  L.    In  fertile  soil  at  the  edge  of  woods,  near  Suffolk;  near 

Virj,^inia  Beach. 
Silphium  trifoliatum  L.     Dry  soil  at  roadside  near  Virginia  Beach  (No.  2106). 
Parthenium  integrifolium  L.     Low  ground  near  Suffolk,  May  10  (No.  1254). 
Eclipta  alba  (L.)  Hassk.     Cornfields  near  Newbem,  N.  C,  July  31  (No.  1950). 
Rudbeckia  laciniata  L.     In  a  swale  at  roadside.  Newbcrn,  N.  C,  October  10 

(No.  22(H)). 
Borrichia  frutescens  L.    Edge  of  a  salt  marsh.  Tanners  Creek,  near  Norfolk,  July 

16  (No.  WX]). 
Helianthus  angustifolius  L.    In  sandy  soil,  openings  in  pine  woods,  Newbem, 

N.  C,  October  10. 
Helianthus  atrorubens  L.     Dry  sandy  soil  in  pine  woods,  near  Suffolk;  near 

Lynnhiiven  Bay. 
Verbesina  occidentalis  (L.)  Walt.    Roadsides  near  Virginia  Beach,  October  8. 
Verbesina  virginica  L.     With  the  preceding  (No.  2105). 
Coreopsis   angustifolia  Ait.     Low  pine  woo<ls.  Newborn,  N.  C.  October   10 

(No.  211)2). 
Coreopsis  gladiata  Walt.C:')    Marshy  shores  of  the  Trent  River,  with  Chamae- 

rristii  fascirnld ris And  (xV'///W/arf«m//Vvf,  Newborn. N.  COctober  10  (No.  2218). 

Stems  more  branching  and  leafy  and  heads  smaller  than  is  ordinarily  the  case 

in  ( \  tjltniintd. 
Bidens  bipinnata  L.     Naturalized  at  roadsides  and  in  waste  ground. 
Bidens  cernua  L.     Marshes  of  the  Northwest  River  (No.  2:M)1). 
Bidens  frondosa  L.     Shaded  ground  at  roadsides,  Virginia  Beach,  October  6 

(No.  -Jir,!). 
Bidens    trichosperma   (Michx. )    Hritton.     Marshes  of  the  Pasquotank  River, 

An-ust '2  u\<>.  imU). 
Bidens  trichosperma  tenuiloba  (A.  Oray)  Britton.     Marshes  of  the  Kortbwest 

River,  NoveniUn*  x  (No.  2oT5). 

Achillea  millefolium  L.    Abundantly  natnrali/od  in  fields  and  roadsides,  liay- 

July  (No.  i:j()-l). 
Achillea  millefolium  L.  var.    In  oi)en  pine  wooils  near  the  strand,  growing  with 

Apncifiiinn  pfilhx'  IIS,  etc..  Ocean  View,  Julys  (No.  i-IS*J).    Stem  more  rigid, 

jilant  souiowliat  tonientose.  inflorescence  small,  very  comi>act,  leaves 

appn-ssi'd  tn  the  stcni. 
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Chrysanthemum  leucanthemum  L.  Abundantly  naturalized  in  fields  and  waste 
ground,  May  (No.  1289). 

Arnica  acaulis  (Walt.)  B.  S.  P.  Frequent  in  rather  low  woods  near  Suffolk, 
May  (Nos.  65  C.  &  K.,  1231) 

Erechtites  hieracifolia  (L.)  Raf.  In  open  woods  and  clearings,  common,  Octo- 
ber (Nos.  1614,  2167). 

Senecio  smallii  Britton.  A  single  large  clump  along  a  railway  near  Suffolk, 
appearing  as  if  introduced  (from  western  Virginia?),  May  19  (No.  1271). 

Senecio  tomentosus  Michx.  Abundant  in  fields  and  roadsides,  especially  in 
rather  moist  ground,  April-May  (Nos.  26  and  46  C.  &  K.). 

Arctium  lappa  L.     In  waste  ground  at  Deep  Creek,  Norfolk  County;  introduced. 

Carduus  spinosissimus  Walt.  In  moist  sandy  soil,  in  the  open,  especially  com- 
mon near  the  strand,  May  (Nos.  1211,  1253}. 
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Abies  concolor , 31,48,48,88 

lasiocarpa 43,40,56 

A.butilastrum 177 

A.bntilon  andrenxii 171 

bakoriannm 138 

cii.rtuni 178 

discolor 183 

crispum 170 

^oldinani 170 

holosericeuiu 178 

incanuin 170 

jaquini 170 

macranthum 188,134 

nelsoni 184 

iiewtx'i'ryi 180 

notolophiuni 1«33 

retioulatum 171 

reventum 171 

sp 171 

sylvaticum - 170 

trilobatum 178 

venosum 171 

wissaduloidea 1T9 

Acacia  Ijerlandieri 194 

spadicigera 287 

subangnlata IW 

Acalypha  gracilens * 816,681 

phleoides 2S9 

Acunthaceae 468,541 

AcHUtliocarpao 141 

Acer  cam  pest  re 494 

(listylum 494 

(Iriiminondii 5SS 
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rubriim 334, 
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sHccliarinum j..      482 

Ac^.^nu-eac 462,532 

Achillea  uiillofoliiim-^ 106,408,546 

Achrus  sapota 222 

A<    rus 442.458 

.alamiis 30,315,437,442,460.530 

A^  r<H«»mia  sclerocarpa 214 

A'TO'^tichum  coiiforrae 146 

janir.soni 146 

obti(si/i)linm 146 

inlosiim  .  146 

piloHvlluitU's 146 
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Acrosticbam  apathnlatnm 146 

Aotinospermnm  nnlflomm 457 

Acupa .     257 

Adaptations  to  environment  of  pUmts.  276-280, 

882,806,429,440.442,446 

Adiantuni  aeUUopicwn 147 

capillus-veneris 147,288 

patens 147 

thalictroldes 147 

Adopogon 468 

Aerating  adaptations  of  swamp  plants ...     488 

ABrenchyma --     443 

Aeschynomene 191 

acapnloensis 191 

amorphoides 191 

compacta 1 191 

fascicu.aris , 191,192 

fmticosa 192 

hiMpida 316 

paUneri 192 

XMtnioalata lOB 

petraea ,-  192,193 

simnlans 192 

virginica 816,454 

yiscidnia 191 

Aascnlns  pavia 451 

Agave ...  145,151,153,153,154,166,210, 

232,234,239,212,248,245,246,247,249,250 

caiberiii 156 

americana 166,224.246,247,249 

atrovirens 245 

anrea 247 

brachystacliys 233,284.287 

cochlearis 245,247.240 
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falcata-.... 246,247 

fiber 237.240,242.250 

instmments 244 

fllifera 287.246.249 

geminiflora 246.247.240 

gnttata 284.287 
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AiiiiVi}  jHilinnlhoidra 152 

posolKt^rii 342 

potHtornin 247 
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I'loiif^atH    247 

siMiIuim 247 
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Hpp  233,  2:55. 242, 24IK  247, 2r>r) 
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striuj?s 257 
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Ajn'iiu<>"i:i •45>* 
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vulgaris  44IP.515 
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eUiottiana       151 

liirnialis 515 
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•>•« 


22ti 

Ahua.at'.- 21") 

j^i-andi- 215 
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Air  currents  in  Cd-ur  d' Alonea 15  2'.* 
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Aiznaccac :il»).  I»i:i.."i25 

Aj..n.i..li :i.v,,;;r».:i:j; 

AllMZ/.ia  JulilirisHin   4i:i.52!» 

Alder         5:i.5i»Ji<i,!»4.i:Jii 

Mack 41!» 

Ali"'t<»ria  frcin«>ntii.       '.>k.s', 
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Alisniacoai'  

All'^dianian  ZMii(> 

AUiirator  jicar         

AlliuKi  vint'aU'  

.l//i».N'./-i'A  omiMHtifi'lhin 

oinhftus 


US 

.       .         t5:J 
\\x 

...     an 

,  .  .  .      i.v. 

i.vi 

.  mM»S2.5i:{ 

4:.<» 

215 

414.521 

141» 

14» 


Aliuendra 2S1 

AlmondH,  Mexican 221 

AlnuH 45H 

rhombirolia 55 

ruRosa    41».4:ii$.533 

tenuifolia 'i6,94 

viridls TiS 

Aloe  HP * ij8 

Alop<H»uru8  t^nkotlataa 85, 4*»\  515 

oocidentalis 'JR 

Alote SIH 

AlHikeclover 4ti9 

AlHinaceao 31tt,^£i5 

Alsine  media 413.473,506 

Altea 230 

Altingia 480 

Altitudes  of  Ckieurd'Alenes 7 

Aniarantacoao ---.,_        90 

Amaranth 96 

Araaranthns  retroflezus 414 

spinosnH    414 

Amarantns  blitoides 06 

Aniaryllidac-eae Ztl.  242. 44K,  522 

Ambrosia  arteminiaefolia 275, 

»18.  MJH,  413. 414. 461),  472, 543 

Ambri>8iaceae 468,513 
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botryapium 40(),4(»4. 426. 471.528 

AniericHU  olm ^90 

olive 48:t 

Annnania  k(H'bnei 274, 
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p..pb)ides 368,383.449,460.596 
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nuninini 416 
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Ainsiinia  anKUstifolia 45H 

Anjyjjdalaccai* 46B.52K 
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arirvratMis  .. .,  45.613 

cUi't.tii 513 

K'loincnitn^  ....  271.  :U5. 378, 438, 451. 513 
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niacrourus 815 

i/lffrri<if/-ii.N- 274 
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spp 40B.468 
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AnemophilouB  pollination 808 

Angelica * 200 

roseana 801 

Anf?iosi>ermae 51^ 

Anyuria  dubia 121 

Anoda 178 

abntiloides 172 

iiceri/olia 178 

caudatifolia 172 

crenatiflora 172 

glabrata 172 

cristata 172 

hastata 172,880 

incarnata 178 

parvifolia 172 

I>entasohi8ta 172 

punicea 178 

Anona 215 

cherimolia 215 

glabra - 216 

longiflora 215 

8p 228 

triloba 482 

Anonaceae 215,838,462,526 

Antennaria  amoglossa 546 

dec'ipiens .-     546 

fallax 546 

Antbaenantia  villosa 451 

Authemideae 461 

Aiitboxanthuin  odoratam -    515 

Apiaceae 101, 817, 468, 585 

Apios 458 

apioH 416,421,435,440,680 

tiitrrosa 416,436,440 

Apocvnaceae 108,462,588 

Apocynum  cannabinum 108,688 

puljt^scens 538,646 

Apodantbera  pringlei 121 

r<>seaiia 121 

Appalaobian  area 450 

Apples  30.81,214,412,464,470 

possuin-po<;ket 526 

red  Astrakhan 470 

Ai)ri»'ot 214 

A(iii;iti<'  jilants.  classiflcaMon 445,446 

vo^ctution    443-447 

AnuiHO 315.462,520 

Alalia  spinosa.. 379,380,898, 

MiliOi,  405.  iiw.  476. 477, 478, 479. 535 

Aniliacem' 462,585 

Arlior  vitae  43.61 

Arbiitnssn 256 

Arrtic  alpine  /.one 447 

Arctium  lat)pa 647 

Ai<t')>itaphylos  nevadensis 102 

patula 102 

uva-ursi 103 

Ai'i'iiaria  f-aroliuiana 453 

Ar<'<M-ar}»uslissuratus 2.i8 

Arj?ithaiiiniaMi) 227 

ArisatMiia  triphyllum .'»30 

Ai-isti(ia  ciliata 285 

(licb<jt(jma 515 

laiiata 451 

purparascens 401.515 

.s])p 302 


Aristidastriotft 406,451,515 

virgata 451 

AristolochlanaahU 458,624 

serpentaria 406,624 

Aristdoohiaoeae 462, 488, 606,  &9I 

Arnica'acanlie 457,647 

Aroids 486 

Aronla 458 

arbutlfoUa 400,426,1 

nigra 

Arrayan 221,226 

ArroWflndian 261 

shafts 9B,97,W 

tips W 

Arrowhead 90,100 

Arrowwood  97 

Artemisia  trldentata 88,98,106 

Arundinaria 404,416,429 

maorosperma 814,889,417, 

422,427,436,449,452.468,472,479,517 

tecta 385,401,404,438,462,468,476,479,517 

Asarum 468 

arlfolium 463,488 

virginlcnm  ..  402,406,486,487,488,506,521,624 

AAclepiad , 273 

Asdepiadaoeae .: 817,462,588 

Asclepiasamplexlcaalls 466 

lanoeolata 437,466,588 

paupercnla 487 

pulchra 688 

rubra 466 

tomentosa 466 

variegata 588 

Ascyrom 468 

crux-andreae  angtut^folium 588 

hsn^ericoides 317,688 

angnstlfolium 688 

stans 405,415,454,486,486,688 

A8h,black 482 

blue 481,482 

mountain .*.  66,60 

water 419 

white 53,419,482 

Asimina 458 

foetida 184 

triloba 471.526 

Asparagus 347.411,461,466 

officinalis 621 

Aspen ;. 55,94 

Asiiernla 606 

Aapidium 146,460 

amplum.  147 

canterminum 147 

mncrophyllum 147 

martinicen^e 147 

molle 147 

parasiticum H7 

patulum 

Asplenium  ebeneum 148 

ebeiioMea .---- 

fllix-foemina • 
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monanthum 
parvulum... 
platyneuron 
re»ilien» 
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As])l(>niuin  triobomanos 148 

trilohum 148 

AHtur. 3H7.409 

linariifoliuH 4(18 

conrolor 457 

<'oridifoliu8 4r)7 

diffnflUH 423 

(hiiiK>suH 3(17,545 

jjrocilonttis 545 

eltMlea 545 

«Tiroido8 :«)7,400,472,545 

flexuosus 2H0 

Kracilis 405,457,545 

hirHuti(!tiulis 545 

latahcTiBi» 301 

lateriflonis 545 

novi-lxjlifii  atlanticns 545 

imludosua 4()6.457 

patens 545 

l)Uiii<'eus 307.545 

purpuratns 457 

salirifolius 318 

sp ;*W.545 

s([iiarroHUs 457 

siibulatns 273, 280,  :Wtf ,  307, 

310,  311,  312,  313,  318,  'Ml  3K5.dti6.545 
temiifolius 28:J.  30iS.  :J07. 310, 

311,  312,  313,  318,  »0,  :Wt'),  457,485.545 
vimint-'us 545 

rolumbianiiK 545 

Astraifalus  glal)or 454 

A  tain  oscv  >  atain  asco 402. 441»,  453, 522 

Atmospheric     hnmidity.    0<Taruke     Is- 
land       3W 

Atri])lox  hastata   27:J.  313. 31«,  3lM.  460, 525 

Attalearohinu'.. 2:j2.2:r7 

Attole 218 

Aulaoomninm  pahistre 511 

p(ily(><>]i])aliim oil 

sp 511 

Austral  roj^ion        447 

Austroriparian  area 447.448,449.459 

plants    449-457 

Av<«*:uli>  pi'ar 215 

Ayenia  f  rutioosa 195 

A::ifr:in     227 

A  :il 259 

Azal.'a    42«.458,459 

(•anes<vns 4OO,4<>4.530 

visi-o8;i.  42tt,510,5:W 

H. 

T^K-rharis     :j»irt.  1^57, 372, 458 

an^rnstifolia 4.>7 

di<)i<"a 307 

j^loMu'riilitlora 457 

haliinifnUa 273, 

2s;{.:tti:.3I(»,  311,  312,313,  3i.s,;fc«.:hV4.;J72, 
:iT3.  :n>,  :a»4.  lOO.  40S.  «R».  457.5<I8,  .'i45..V4(\ 

Iia(M-hariH-niI)i;«<'tis  assiM'iation     359.3»i4 

laldiyprcss 417. 118, 4:«. 443 

r»alini>f  (Hload 55,94 

l^alsamtlr     49 

nals:iini>rrhi»i  deltoidoa lOti 

^^a^nttata !(« 

lijinilKK^  241.2:ii>.2ftr.».2.Vi 


Bamms 2U,SB8 

Banco delide 2U,SW 

Baptisia 458 

tinctoria. 689 

vllloea 4M 

Barley 2S5,S30.411,48B,4« 

little    472 

Barnyard  irrasa 414.473 

Barren  oak 4iJ3 

Bartonia 458 

vema 456 

virginica 4U6.5» 

Baskets a9,IB,M.fl» 

Baatartiia  hirnititlora ..       ITS 

Bastardiastram 178 

Batodendron  arboremn 466,485,008,087 

Bay 419,477.488.696 

everfp'een  loblolly 483 

sweet 809,486,479,480,488 

white 483 

Bays,  juniper 483 

Beach,  Dismal  Swamp  region 887-^70 

Formation MB.SiO 

Beans 210,818,847,485.488 

lima 411 

Mexican 810.212.218 

string 4U,40S 

wax 218 

Bear  ^raas SB,80 

Bearl)erry 108 

Beckmanuia  eracaeformiB 38,91 

Beech  400,408,407.486.470,482.488 

bine 410.476 

Beets  405 

BeKgar  weed 484 

Bejuco  Colorado  268,286,868 

de  amole 

huico 

Benzoin  lienzoiu 687 

melissaefolium 408 

Borberidaceae   08,488.486 

Berberis  repens 08 

Bercheniias(*andcna 814, 

401,410,420,431.432.436.454.449.486.404.888 

i-oIubih'H 418,479 

Bermuda  grass 414,478 

Beschorneria 

Bessera 

flstuloHa , 

Betula  otK^iduntalis , 

papyrifera 

Betula<eae 84,408,688 

Reveragt' I'l^uti*  of  Mexico 

B<*veragiM*.  diHtilled 

fermented , 

nduintoxifatinir 
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of  Dinmal  Swamp  region 808 

Ocrac-oke  Island 810 

Kidens  bipinnata 275,818,414.480,546 

cornua 480,546 

roronata 457 

frondoHii 546 

palineri 145 

triohoKiierma 487,546 

tenuiloba  548 

I^igi'ane 479 
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Bigrnonia tfl,468 

crucigera 401, 405, 416, 490, 449, 466, 540 

Bignoniaceae 281,266,408,540 

Birch 55 

Black  alder 419 

ash 488 

cherry 373, 376, 860, 407,429,477 

gam 334, 

399, 404, 417, 418, 419, 420, 421, 422,  ^3, 424, 
428,  427,  429,435,479.460,481,483,527,636 

or  Dark,  swamp 417-423 

swamp - 422 

locust 880 

medick 412 

oak 482 

pine 43,46,48,58,69,60,66,70,87,89 

walnut 399,478,479 

Blackberry 38,99,214,407,408.470,471 

brandy 225 

common  high 471 

sand 880,470,4n 

Wilson 470 

Blackjack  oak 482 

Blueash , 461,482 

beech 419,478 

flag 98 

grass 412 

Kentucky 469 

tangle 479 

Blueberry 477,479 

Boar  wood 460,682 

Boehmeria  cylindrica 428,624 

hiohadschia  humifusa 166 

Boliyo 244,248 

BoUonla 458 

asteroides ....'. 546 

Bombareao 171-181 

Bombax  palmeri 179 

Boraginaoeae 468,689 

Boreal  region 447 

Borrichia 806,456 

arborescens 810 

frutescens 278,279, 

283,309,310,311,312,313,816, 
364.  366,  449,457,460,465,546 

Botrychium  obliquum  , 512 

Bonvardiacordifolia 506 

Bn\vs.  wood  used 89 

Br.'.dhurya 406,458 

V irginiana  . . .  382, 385, 402, 408, 416, 454, 460, 680 

BraiuWoa 116,119,120 

bi^«*lovii 180 

minima 121 

monosperma 120 

lialmeri 120 

Iiarviflora 120 

Brassica  campestris 627 

Brasslcaoeae 96,627 

Bravoa  161,152,153,164 

(itnsiftora 152,155 

gemlniflora 164,237 

siuj^iiliflora 168 

Brazil 237 

wood. 251 

dye 240,241 

Bread,  corn  and  wheat 210 
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Breweria  aquatioa 460 

hamistrata 460 

pickeringii 450 

Bromelia 215,2»,836 

pinguin 266 

Rylveetris 848 

Bromeliaoeae 816,815,408,620 

Bromiu  broTiaristatiu 80 

secalinns 414,617 

Brongniartia  diffusa IM 

lonata 194 

snberea 181 

Broom  plants  of  Mexico 8B 

rape 413 

root 288,268 

sedge a07,406,4O8,47S 

Brooms — ............  268,858 

Bronssonetia  papyrifera 276,810,418,684 

Brnah 880,840,848,249,861 

plants  of  Mexico 

Bnishes,fl7 840,26jd 

hair 282,858 

Bryaoeae 511 

Bryonia  aitentMta 121 

Bryophyta 481,401,610 

Bnmm  argentenm 272.814 

Bnchnera  elongata 460,510 

Bnckbmsh 98 

Buckeye 488 

Bulb-forming  plants 402 

Bulbs : 485 

Bull  pine 48 

Bulrush 487 

Bnmelia  lycioides 466 

Bunch  grass 86 

Bur  reed 80,90 

Burned  areas  in  Coeurd'Alenes 71-75 

Burro 844 

Bnrsera  aptera 118 

Ucolar 118 

oerasifolia 113 

cuneata 114 

dlTersifolia 118 

fragnis 118 

galeottiana 114 

glabrescens 118 

jonesU m 

jorullensis 118 

lanuginosa 114 

laxiflora 113 

microphylla 114,886 

morelensis 113 

nelson! 118 

ovalifolia lit 

palmeri 118,114 

glabretctnt US 

■  pringlei llB 

schaflneri lit 

submoniliformis U8»il4 

tenuifolia US 

trijuga Its 

Burseraceae US 

Buttercup 414 

Butterweed,  yellow-flowered ITS 

Buttonwood 418,489,478 

Byrsonima  crasaifolia 817.287 
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Cabliasfrt 228. 

.m.  :w7.  a54. :«:.  ijo,  411, 4«y>,  4*1, 48i 

Oablvs 24i: 

CalKiiubu  oaroliniana livJ 

(^acahiiiito    iSJo 

('a<"ahiiiaiirhe tJ-Jo 

cartaivao    .^).'SiiirMU.:i!u.n\7,:m,4*ii,rM 

suiM»rstiti<mH  resiuHrtinj? SS'* 

Cactus 2.V 

('aesalj>iuai"«'a« 'ilti 

(^Ufsalpinia  (•<»riaria 2!J8 

Cakile :js»i.  :fli4, 458 

edeiitula :«IH.  .'J7(),  :&<:».  :K5.  :»1  .  ritr: 

....  aw 
:« 
:w 

....     li« 


( 'alaloasilla 

( 'alama^rrastis  canadensis  duhia . . . 

imrpunuM'ons  

snksflorrti 

Calliandra 


bijuMTa I'-Vi 

falif(>rni<*a     Utt 

emar^'inata UU 

laovis 194 

oaxaciina VX^ 

]u-.iuh\\it\(irii      IM 

lM'niiisnlari< i:J5 

iiuijuu'a VXi 

<'alli«'arp;«  ain»Ti«'ana  IIIT, 

:i7M. ;{s<J. mi 44H.  !')«. 477, 47». M^* 

'allitrirluicoae 44)t*.:wL' 

*allitri<'lio  h»'ttM  opliylla 44r),44^i.:>:fc* 

'al(»«'liortns  nwuTix'arpiis W 

'tllll/lllt/Hli J.V 

aiMa-^ :J7.:KM 

l»(ii»i«»ii W 

sti<-kH  J»s 

whit.' S«3 

l'ainas«*iM  ««">-<Mil»Mita :i7 

('aiiipjiiinlM'*«ii«'     U\2,'A2 

ranipiil'»*ns  ar'Unuti^Mis  Hn\.  l.')l.r»lti 

Cana.hilc"-  J^HrSirK'Si: 

('aiiafli;n>  Z'»iH»    147 

Canal.  Dismal  Swamp  ;Cfi».:M4>.:t.'»«i 

C'liiavalia -^74 

(  ano         .   .  :n  t.  V.i-^,  427. 4:.'K.  4i;h.  471. 47:i 

l.i^' '.WJA7U 

mMHH   iU 

Miiaii j;»',.4:7.4:!» 

Miirar      2:.'4.4:i:{ 

Caiiebraki* 4~i 

<'aiital<'up«*K    :i47.411.  l»r).4»MJ.  47o 

<'aitrifi»lia«*ca<i    Mti.Tiiis 

<'aiiri«)la 'bn-tyloii    '2'iK 

*;;.">.  :r.i\.  :ji"».  :ftci.  4!  i.  4;ri.  oiii 


('Ml>>ii«iim 

anmunn  <iiMimiiiatum    .. 

•  ■tTa^ilt  nil"'  

flMlti  sci'lis     

L;rn^-«um     

IniiLruiii  

('anlaiiMii*' ai'i-nii'ola         .... 

('ar'luar«'a«>        

CaiHiMis  i-fpaiitliis  

-I.iiiM'.issiiiniK. -JTl.lUs.  4(P*.  4iIS..'il7 

virLriiiiaiiu.s    .  4"i7 

Canx    lt:,4:>7,4<il 


:.»li».Jll 

•»]] 

:.M! 

:-MI 

.     .   .    .         :.M1 
:.MI 

1i».">.:un.  iiw.r^a 

*.»« 


Plftg*. 

rarexalata 519 

albo-luteflcena 519 

bullata 519 

oanescens 4»50.-td[l.31t^ 

oreKana 37 

comosa 519 

ooetellata 450.519 

elllottii 433 

fefltiva 37 

Btricta 37 

4feyeri 37.5(i 

f(laiic*<xlea ..      5li» 

tfrandis -152 

^(ynandra 437.519 

bixiflura 519 

littoraliH 4.*jS 

lupulina 519 

liirida 519 

iiudata 37 

I>edice11ata 519 

l)enuHyIvanioa 519 

pratensis 37 

rosea --_....      519 

sco)>aria 519 

st^rilia - 5IM 

sti])ata 37.519 

straininea  :{7 

stricta 437.519 

toiiui»« 519 

tri<"i»iw 519 

venusta 4-Vi 

verrucosa 314, 406, 438. 440, 44».  452.  itir> 

vir«'st;t»iis 5d> 

vulpiiKiidea "dil 

walt.Hriana i-lcJ 

( 'ari(*a  iMipaya 214 

( 'arolinian  area 447. 44M 

('arpho]>bi)rus  bellidifolius 457 

tDmcntoftus 400,457.544 

Carpiinis • 458 

caroliuiana 404,419.901 

Carrot,  wild 414 

Carnm  ^airduori 101 

orc^anum llil 

potroseliiium 238 

Caryc)]»hyllBCi»ae 4tf3 

C.is<aloto  In-an Sfei 

Cascara  ^'a^rada lOCI 

(■asiiiiiri  Ml  t 'dulls 165.317 

CasHia  hypolouca 138 

m.'lscini    135 

uccidmtalis S75.318 

priii^jU'i Im.l95 

utii.iu^a IHft 

wKllzcui 19ft 

Cas.sia«vm' 4itt,529 

<'asMytha  tWirorinis 374 

Castaiia     444.444 

iidiirata 444.446.52ll 

Castanoa *V4 

pumila    309. 405,4(17.5:93 

Cast annpHi.>4  I'll rysfipliylla  minor IH 

Castor  Ih'hii SXV 

Mil 33B 

Catalpa  bi;;i:nni(>idi>s 4SR 

<'ataliNi 540 
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Buge. 
Cat-tail 80,00,888 

flag W 

Cayaponia  attenuata 121 

dubia 121.386 

yrnndijlora , 128 

Ceanothus e9»4W 

americanus 588 

proHtratns 100 

sangninons 58 

Cebatb  a  Carolina 458 

CeboUos 5SM 

Cedar 43, 61, 56, 50, 64, 66, 74.88,488 

in  Coeur  d'Alenes  61.62 

red 43, 55, 88,  aw,  407, 477. 488 

Spanish 188-191 

white 340.350,417.423.480,483 

Cedrela 189 

angustifolia 190,191 

flssllis 191 

imparipinnata 190 

mexicana 190,191 

montana i 188,190 

mexicana 190 

oaxacensis 190,191 

occidentalis 190 

odorata 190 

Ceiba  casearia 180,260 

grandiflora 180,250 

spp 250 

tomentosa 180 

Celantillo  de  ojo  de  agua 238 

Celastraceao...  100.462,532 

C'elastrus  x)ringlei 196 

(dory 354,357,411,465,481 

Celtis 537 

folliis  villosis 482 

occidentalis 399,471.524 

pumila 624 

Cenchrns  incertus »..      461 

tribiiloides  macrocephalas 370, 

377, 382, 387, 894, 451. 400, 516 

Centella  asiatica 274, 

31.'),  317, 37K,  437. 455, 459, 529. 586, 546 

'entral  America,  studies  of  plants 146-200 

'»  nf msfiim 458 

vinjiniana 1382, 385, 402, 416 

VphaUmthus  372 

occidentalis 372.436,460,641 

'cnisus  virginiana 482 

NTiistiiim  viscosiim 413.526 

viilf^jitum 526 

N-rcis 458 

caiiadonsis 389,5^ 

riix-arpns  botulaefolius 98 


*i 


l.-difoliua 93,98 

't!<'iii  crops.  Dismal  Swamp  region 411 

'.nals  38,210 

ill  Di>^mal  Swamp  region 463.467,468 

of  M««xico 210-213 

Ceivus 22t) 

f^oometrizans .'iSO 

f/i^^aiiteus 220 

iiiarKinatus 254 

poct^'n-aVjoriginum 231,253,254 

pitahaya 220 

Kj)p 220 


Fife. 

CSereos  tetaso 280 

thnrberl  .*. S80,2M 

▼arlAblliii S90 

Cenpltose  f  orm SK 

Chaetoeaiyx  Khottii , 168 

.     wiAixeni 168 

Chaetochloa  ghtaoa 472.615 

imberbis 615 

perennis 273.816.451.516 

italica 412 

perennis 461 

▼entenatii 616 

versicolor 815 

Chamaecrlsta  aspera <454,628 

faadcnlaris 400. 468. 528, 6i6 

nictitans 406,8e9D 

Chamaecyparis 428,424.480 

spheroidea 468 

thyoides 417.423.424,426,434.461,512 

Chaptalia  tomentosa 467 

CheilanthM  anguatifolia 149 

anrantiaca 148 

cuneata ; 149 

lendigera *i 149 

ochracea ,.      148 

Chenopodiaoeae 05,228,316,462,585 

ChAnopodinm 388 

album 414,525 

ambrosioides 526 

anthelminticum 276, 316, 377, 392, 414, 586 

fremonti 96 

incisnm 228 

qoinoa 96 

Cherries 30,31.55,412,482 

Cherry,  black 373,378,399,407.429,477 

quinine 99 

wUd  bitter 98 

Chess 414 

Chestnut 488 

oaks 483 

Chia 225 

grande 225 

Chloasawplum 3iJO,407,471 

Chickweed 413,472 

mouse-ear 413 

Chiclegnm 223 

Chico 216 

Chicoyote VSSl 

Chilacayote 288 

Chile   2U 

ancho 211 

cara 211 

Colorado .  228 

mirasol 211 

peqnin 811 

Chili  sauce 211,818 

Chimaphila 466 

maculata 688 

umbellata 460,686 

('hinaberry 418 

Chinook  winds 18,81,ai 

Chinquapin M,8W,4flr 

Chionanthus 468 

virginica 488,488,485,604,687 

Chirimoya 215 

Chittim  wood 
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rhl'iris  iK'traca »Tm. 

s,  1 .  LSI .  :x;.  a*.  K  '^^n .  :stt.  aw.  :*»  >,  uw.  m").  4.")1 

rinxoliitt' Mtioks    -V» 

C"li<'ko<'h»*rry      '•** 

('homlroi>h«»ra  uiuisiMisji  U"*" 

nudatti ■^■'>* 

t'brysiintlu'inum  liMirjiiiihonuiin  547 

C'hr\so]iMi^  3«).4;V* 

^rr:imii»lfoliK    ;j«i,-«>*.-«ir),r>*4,4riT 

iiiariaiiu 457.54+ 

pilim-'i  *5« 

Hpi>    ^^ 

ChryM)tliuininiH  hliMHuori l^*^ 

CiiiT  iiriotiiniiu ^1'* 

(■i«h..rift.vm' :iK4«£i.5W 

I'icuta IUI.451* 

iimrulata  10l.4;Jli,442.5:U) 

Ciiiiia  juMuiula  •*•> 

C'iiinam«>n  iKirk ^i 

Cirrara *58 

lut«*tiana  4«5<).5:J5 

Ciruela LMu,:>17.-*1^.2l».:a(i.:£25 

amariUa i\x.2\\K-JA) 

i>aiiii)«'chanu    iSI 

c'l  »1<  >raila    '^) 

nd   :ilK.:»l{i 

n),ja -'IH.SSJ 

wild ~'11> 

y.'lloNV    -»1J<.:J1!» 

Ciif-tifs  stnns 410 

t'ista«i-af  ;n7,44J:3.497.."»:5J 

Cistu<<'n*ti«*us     41*7 

Cilrulliis  vulgaris UlS 

Citrus  iiUMiira     I»i5 

Cladiuiii 412 

otfii -mil :-*7i.  :.'?.♦. :Ji:>.  t:J7. 442, u\i. 452. 5iJi 

C'larrt         225 

('k*ar»*<i  l;iii<l  loriiiatioiirt 4<»i  414 

Clfi   :iTi-.ii>jKi nr),421.*:hi.44S».4r>:{.ri2»i 

(.'l»»"iin'  i:ulliili•^ r.^i 

ifUisi"    !'.*» 

fh-thra 4(4. 42:;.  4:.'!).  4: 7 

aliiitMlia HN».  4<4.422.42»i.4:{»i.47ti..>W 

('l«"tlirai"i*ai' 4»i2. .Viti 

rlim:it«'  «»f  rn»urdAlciies 2.  U  22 

Dismal  Swainj)  rcjrion itii  ',W 

i  ►i-racokf  Nlaiul     2ii2  2iW» 

(  iinil'lu^' I'li^iits  ill  DiHiiml  Swaiu]! il(i 

(  liM<>;>  idiiini  i'ari'liiiiaiiuiii      15>> 

('i.Ti-ria  ^rlv«iin>i<l«*''    !»•'•• 

i/i  I' inlifUn'it 17(* 

liiiiiiilis  1»5!» 

j;i\  itiMl-i"*  I'M* 

m;iria:;a                       .    .   ..    his.  l»aM7n.41«J.r»;fc» 
!Mi«xi<'aii  «»jn'«i«'s.  iii»t«'M  ..        l»it*  17n 


lIlt'NKMlia 

nuiltitl'ira 
|i«iiy^i;n'hya 
{loyt  i)lii>lN'iisis 

>i '.'  1 1  i/f  I  r  iif  f 
\<  I'l  I'f  1 1 

•ijK-l'il  f^i 
-i'.l  •M"*«*lli«, 

tiTnati'a        .   . 

tritl«»ra       ...    . 

CloTh  


liiS,  1«;{» 

\w 

170 

i:n 

..      17n 
170 

..     212 


Clotb.  woven  of  liark M 

C'Iritlie.sliui> 255 

Clover    •41S.413.M9.4:3.4»J 

.  alsikc 4dP 

t-riin.son 41i.MI 

.laiHin 4UB.4i»« 

rod 412,413, 410.4;!: 

yi'llow 4iRt 

riUHiHot'ae i:i6 

Citiru.'t  ItitrrUlulua -J..,     :?•1.:U^< 

Coal,  how  formed 418 

C«x-klebur 413.414,472 

CtK'kle,  com 414 

('uc'uannt 214 

Cot-ojul 214 

C'oc'urHte 215 

CtKnirntle 2W 

(\i*ur  d'Alene  MountaiiiH,  botanioKl  snr- 

vev 1-85 

(.'a*iir  d' AloneM,  oKricuitural  capacity 2'&-2V 

aKricuItural  crops 29-31 

climate 13-SS 

deiM'ription ».9 

draiiiaKO  Hyatem 10-13 

foreHt  dostrurtion ...  61-75 

forcHt  flreM lK-71 

forest  proservatioii « 5-H5 

forest  reMourcea 42-or> 

^rraziii^c 31^34 

irriKutioii 4(M2 

location  and  area 6 

mineral  dept mi ta 22-25 

native  fiMMl  ]>lantH 37,38 

rain  and  anow  fall 13,14 

soils 28.9 

to)>ot{rapliy tt-Il) 

iisesiif  water 3S  42 

Coflfee  Mulwtitutf  W 

tree 4« 

Coi^illo  242. 243. 244. 24S 

('nlr(»si>orinm  .sonchi-arvenaiR fifO 

( 'olo^aii la  • 'recta 138 

]>riK'iimlM>ns 136 

Comandra      4<i8 

ninliellata q2I 

Coniliretaceae    281.4117 

('•iinliretuni  itnlmeri 138 

('uminrlina  erectii S&) 

liirtolla     453 

noditl*  ira 458 

('oiiiiiielin:ift>ai' 4ttS.fi20 

(*oniposit:ie         145, 

2:tl .  ::::\.  27!i.  :<S0. 44  e*.  4(K>.  aw,  413. 418. 461 

('on>f<»nMl  tiM  pajier.  use 330 

(Niniterai> 4ttS 

Conifers  of  <'u»ur<rAlenea 43-^t5 

('ono]>liolis i^ 

anierirana -i(tt.541 

C  onvi>lvula<'fae  :U7.4tt;?,53B 

('onvolvnluMamerU'anuH 3HU,fi8g 

mK   I'^IIr^.  ■■•■■  ■■*■■■■  ■■■■■*•■* 

('o<|iiit«» 

<'oralliK>arpuM>nii>tc>eatharticns 13| 

< 'i»ri'np««>  314 

anirnxtifolia 546 

dflphinifiilia 4S7 
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Coreopsis  Rladiata 457,809,646 

rosea 467 

Coriander 

Coriandmm  sativum 

Corms 435 

Corn 210,858, 

356,  %7, 411, 466, 467, 468, 469, 473, 480, 481 

black..  418 

bread 210 

cakes «10 

cockle 414 

borsetooth 467,481 

Indian 810,411,412 

meal 210 

seed 481 

sweet 466 

white  dent 467 

Cornaceae 462,686 

Cornel 429 

red 80 

Cornus 466 

candidissima 429,686 

florida 806,404,405,473,478,586 

stricta 4^,456,586 

Coronopus  didymns 418,472,527 

Corpus   2S8 

Corrals 240 

Cor  yi  us  calif  omica 94 

Cotton 251, 

41 1 .  412, 464, 465, 467. 468, 470. 4T6, 477, 480 

gum 479 

in  Dismal  Swamp  regrion 411,463,468 

seed  oil 282 

spinning 251 

wild 864,538 

Cottonwood 55,94,480,488 

('o\U'i)ia  kniithiana 196 

polyandra 196,216 

Covillea  tridentata 229 

Cowitrh 582 

oak 398,400,479 

parsnip 101 

Cowpert 412,469,480 

Mark-eye 469 

hay 469 

(  rah  apple 241 

narrow-leaved 482 

u'rass   411,414,469,472 

sprouting 414,472 

hay 460 

Cracca    402 

aiiibigua    454 

hisi)idula 454 

spicata 405,454,529 

Crauljerry 104,854,878,471 

Cratae^?us 216,241,458 

apiifolia 454 

(•r>ccinea. 528 

(Tiis-galli 528 

(Inuglasii 55 

si)athiilata 454 

tomentosa 56 

uniflora 408.528 

Croek-niarsh  Formation 272 

Crescentia  alata 258,259 

fruit  vessels 259 


Cress,  wart 4TB 

Orimson  clover 412,469 

Cro68-ties,nillroftd 60,51,66,68,65 

CroeB-vine 480 

Crotalaria.  flUf olia 186 

imrshii 406,454,529 

.    rotandifoUa 461 

Croton 281 

frlandnloeiiB 631 

maritimiM -.< 270, 

271,279,296,299,800,318,816.464 

Crotonopsis  linearis 461 

Crow-foot  grass 414 

Cradferae 

Crypsiima  stricta 

CrystaUna 

Ctenium  ameri&Mnuni 406 

Cacamber 847,466,486 

tree 488 

Cacarbita  fldf olia 

foetidissima 181,J 

radlcans 121 

Cacurbitaceae...  114,116,223,286,261,318,482,642 

Cndrado 218 

Caltural  plant  formations 410-414 

Caltirated  plants  of  Ooracoke  Island 275 

Caphea  cristata 196 

empetrifolia 187 

graciliflora 196,197 

hookeriana ' 187 

koehneana 197 

llavea 146 

nelsoni 137 

nndicostata 197 

plnetomm 197 

trichopetala 196 

Currant 80,98,97 

Carrants,wild 471,j 

Cnscnta'arvensis 480,1 

gronovii 485,437,1 

Cnscataoeae 468,588 

Coshion  form  of  plants 386 

Cyclanthera  eremocarpa 121 

langaei 128 

micrantha 122 

tnonoaperma , 130 

pringlei 123 

riblflora 138 

Cynanchnm  palnstre 456 

Cynoctonnm  mitreola 274,317,465 

sessilifoliam 456,687 

Cynodon  dactylon 270,316,305,478 

Cynoglossam  Tirglnicam 689 

Cyperaceae 92,301,816,898,461,468,617 

Cyperus 877,461 

baldwinii 813 

compreasns 458 

cylindxicns 815,879,887,468,617 

echinatus 816,488 

erythporhizos 440,441,617 

esculentns 461^117 

flliculmis 817 

flavescens 481,617 

flavicomns..., 481,468,617 

grayi 877,nv,ft8,887,48e,617 

haspan ira»  481, 448, 488, 469. 617 
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Cyporus  microdontus 452,517 

uuttallii 31»,517 

uvnlaris 517 

l)Ht»udoveifctu8 4(1(1.4^)9,451.517 

retrofra<;tuH 517 

rotuiidiiH  414.472.517 

BihV'ioHUs 315 

Htonolepis 452 

Htritf<)9Urt 51S 

U^traKoniiH 452 

ttwrvyi 315 

Cyi >n»H.s    3. W.  ;SJ5,  :tt7. 355. 41S,  42«l. 

421, 425, 42J».  4^?),  4;M,  \^M\,  I7»,  4*<1. 4KJ.  .t2I»,  540 

bald 417, 418. 4:Si,  44:1 

l)lowu-(lown,  in  DlHiual  Swamp 342 

St  unips.  Dismal  Swamp :)44),  4ls 

tret-s  111  sand  dunes '■XW 

Cypripedium  acaiile 45<>,522 

Tyrilla 458 

raoeniilloru 454.532 

t'yi'illac"«.MH' 532 

(.'ystopteris  f  rajrilis 14« 

1). 

Daotylis 412 

glonu'i-ala 412.4rtW.5Hi 

DartylcH'tenium  an^^ j'ptiacum 414.5ir> 

DaWy.  wliit*' 172 

Daniianu 2:J«i 

Dauthoiiia      105 

ralil<»rniiH  -M't 

inUTintMlia ;ki 

seru'tJii iJHi.  4(il.451.:)lrt 

-incata      inl.51»i 

Dark  swamji  4l7-42iJ 

Da-yiirii»nsi)p  224.24<» 

Dasystuma 45s 

Huva 5H» 

l»at.'p«il">        ~1^ 

Datura ■")43 

■straiuDiiiinn .       510 

tatula      2:»i.;{ls.  U4.5KI 

Daiicns  i-arota   . 4«is.414.5;i5.541 

Dr.-irhicus  f«)n'ht       4ls.41H.l22 

tn-fs  i»n'(i'nr  d'Ali'iies  .     :j:{.55 

I)^><-ii(lti)i    45s 

v«-rtifillatus  l2s.437.44u.443,.'»;U 

DiM'i.rativi' i)lants 2.'»«i 

I)ciuinariu 121. 4.V* 

1  «irl .ara 4 Hi.  421 .  14H.  45t.  4S-).  4»1 . 527 

Ih  i/iliiumi      157 

iirofilt  iinii I5i 

DfUiiriuiii  bu\iti»liuin     .   .. 155 

1  >i-<rh;inipsia  atrnpnrpnnsi :»«» 

ra«'>i>ilc>s«      'l""! 

I'lunj^ata     -15 

"l)»'-«'ri.  *  hi'^mal  Swamp  r«'i;i<»n        :{:i-*».:tU.:i;ri 

I  h  ''.III  mi  I  II  III  . .    .tH* 

I'll II II  iilti hmi  31  •» 

stftiti'iii  «ts2 

Di"vvU»rry  .57."i.  i7"i.  lil.  I7l> 

l)«-\  U  ^  •^lio'—triiii;  5M 

Di:iitth«*ra  aiiM>ri<'ana       l.il.5:»'<.5ll 

nvata    .  *5»i 

Dichi'Mtlra  i'\oiviila«-i'a 45»),  45i».,vlS 

Di'"lir'»nn'Tia  "olorata  ...  271.315.  l«iti.  I.V2. 51s 
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Dichromena  latifolU 4Si 

leucocrphata -.>_.. 374.313 

Dicotyledones _ .nfi* 

Dicranum  flagnllare .--....      511 

scoparium .ill 

Diyitaria  Jiinbriata 315 

Diodia  teres 271 

270.  aiH.  375, 376. 8f»,  385.  dK8, 4M.  .541 

virgriniana 274,376,316,378,  aM.M6.  Ml 

Dionaea  maacipula 454 

Dioacorea  <;onvulvulacea S36 

sp    338 

villoaa...  416,533 

Diosroreacoae 236.483.5S? 

Dloftpyros .       4<l> 

ebenaater SSJ 

virKiniana 373. 373. 378. 3A2.  SH. 

»«.  400,  407,  471.  473.  477, 47l»,  4>e.  537 

Diploptychia 1-J7 

Diumpieurd 4.1M 

Dishcloth 348 

Dismal  Swamp,  area 33B 

taiial 84,3a9.;i5d 

cause  of  its  cxiHtence 330 

depthof  water 341 

desf.riptioii 341 

early  survey. JMl 

elevation 339 

location :ti0 

Dismal -Swamp  plautH,  anatomy 484- Stn 

region,  a-piatiir  i>lant8 44:M47 

hiblio^aphy 547-55iil 

liotauical  survey 3S1-.VHI 

cleared  land  formations 4iiii-4l4 

climate 3S4-:»l 

cultivated  plants 410-414 

drainajfe ;«*, 

im.  :U7. 353-356, 368. 3»5. 474 

families  of  plants 4<(l 

tlelil  crops  411. 413.447-171 

forest  fires    413.416 

forest  formations 31)6-4116 

fresh  water  fonnations 417-447 

fresh  wati^r  marsh  formations. .  4:)ll-440 

frosts liSa 

^eniM'a,  endemic AFtU 

genera,  mfniotypic 4riH.4«W 

genera,  nonendemic 4.W 

^'«Mi^'raiihy SU-;M3 

kt'olovry  343-344 

hy^rophile  fon^sts 417-436 

intr<Ml\icc(|  ]ilant8 ..      4A1 

lianas 416,430 

life  /ones  and  areas 447-490 

list  of  ]>lants fiW-IM7 

Iiication  and  extent 331 

maritime  plant  furmations n8D~:n5 

ii>iiihy^rn]»hite  Inland  forma* 

tioiis     S)BV41A 

n«irther'i  limit**  f>f  sj^'cies 45i)-457 

P«>at  deposits         .   ..  :U2.:i.'iO,%M.4£l,434 

phy>«!<iL;]-ai>hy 331-34S 

phytMi;rfii;rupliicalainnitl<>H  —  447 -M3 

plant  formations •i'U^447 

rainfall  33B.3S9.357 

relation  of  plants  to  soils 473-484 
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Dismal- Swamp  region— Contiiiued. 

saltmarRhes 387,888,844 

8alt-marsh  plants 884-867 

sand  dunes 388-887, 888-a81 

soils 888, 

344-35S.  404. 406. 4S9, 430, 463-466, 47^-484 

southern  limits  of  species 448,450 

strand  plant  formation 867-896 

swamps 33&-34g,417-42tf 

temperature 8^.826 

"The  Desert" 888,834,386 

"The  Plain" 888,34«,846-«49 

The  Strand 346,346 

truck  crops 345-348,468-467 

truck  soils 463-486,473-484 

trucking 345^9,354,411.463-467 

wind  rt  cords 880 

wooded  swamps 349-868 

Distichlis 458 

iiufritima 273,315 

spicata 273,313.315,516 

Dock 95,418,414 

Doellingeria  humilis :-      467 

Dog  fennel 408,413.414,4?^ 

Dogwood 398,400,478,478,482,483,484 

poison 480 

Doryanthes 158 

D(  .uglas  spruce 43, 58, 59, 60, 63,  H6. 68, 74. 75 

D(>!jere(i  einetocathnrtiva 121 

DrHinagt^  in  Dismal  Swamp  region 322; 

347.474.363-366,368 
influ»Mice  on  distribution  of  plants ...      395 

of  part  of  Dismal  Swamp 388 

syst«'m  of  Cceur  d'Alenes 10-13 

Drinking  cups,  gourds,  and  flasks 259 

Drosera  brevifolia 454 

ttliformis 454 

intermedia.   878,480.627 

Droseraceae 462,527 

Dry  land  formations 485 

Drymaria 181 

confusa 188 

gracillima 138 

nodosa 131,182 

iiitflosd  (jidciUima 182 

tenella    131,132,133 

Dryopteris 146 

tirrostichoides - ..       402 

jimi)lH 147 

contonnina 147 

uoldieana  celsa 512 

ni.irginalis 512 

niartinic«*nsis 147 

novel  Hirarensis ,512 

]  arasitii-H 147 

Itatula 148 

putula  chaerophylloides 148 

-pitiulosa 460,.')12 

<j»inul<)sa  dilatata 450.512 

llwlypteris 612 

I)u<-lif»suea  indica 528 

Dn^'diitH HO 

Dul.e       318 

l)ii!i<-]iium 458 

arnndinaceum 438,518 

Dime  formation    280,270 
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Dune  manbMflMsmalBwMnp  region....     878 

Dane-marsh  formatiou 274 

Dunes,  Dimnal  Swamp  region 883-487 

inner,  wooded, or  gray 867,878-881 

middle 888,870-878 

open,  white, or  sea  dunee 866,870 

Dupatya  flavidnla 483 

Dwarf  spruce  pine 484 

Dye  and  tanning  plants  of  Mexico 287 

made  from  alder  bark 94 

E. 

Early  Bose  potatoes 406 

Eatonia ^ 468 

.nitida 616 

obtusata 86;616 

Ebenaceae 288,488,687 

Echinocystis 114,116,119,120 

EchinocystiB 116,117 

araneosa 119 

bigelovii 180 

brandegei 119 

cotUteri 116,117 

ftoribunda 116 

gemella • 119 

glutinosa... U9 

lanata 117 

longUpina 117 

millejlnra 117 

muricata 119 

imniculata 119 

parvijlcn^ 130 

polycarpa i 119 

pubeacens 118 

t(n-quata —      118 

wHghtii 118 

Ek:hinodorus  radicans 618 

Echinopepon 114,116,118,119,220 

cirrhopeduncnlatns 115 

confusns 116,116 

coulter! 116 

floribundus 116 

horridus 116,116 

jaliscanus 117 

lanatus 117 

longispina 117 

milleflorus 116,117 

minimus 117 

nelsoni 117 

parvifolius 118 

pringlei 117 

pubesoens 118 

quinquelobatus 116 

torquatus 118 

wrightii U6.118 

bi{f€lovii 119,U0 

coulteri 118 

horridus 118 

insularis 119,180 

palmeri 119.180 

purvifloruM U8,110 

quinquelobatuti 118 

Ecliptaalba. 414,810 

Eggplant 406 

Elaphrium  submoniliforme 114 

bicolor 118 
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ElHphrium /anuyiHoxrtm 114 

ttvaUfolinm lU 

KlnUrium 12«) 

hUfflorii    llifJ 

oiliatnm 1^ 

ntutttri  llrt.US 

ImKisopaliim i^ 

minimum  11" 

fiulHMCf'ns 11** 

ril/iftiH'iiin 122 

tttnfniitnm 118 

wrigbtii IW 

El.lrr r>S».l(W.4<rT.4a» 

Kl.»  -am]Kiiie l<*i 

EI«*<H!haris 2T4.4;|7 

albida '452 

r-Hpitata 4o2 

fii^r^'lmauni 5ls 

j;lau(vsrt*ns 5lH 

inelaii<K.'arpa 4.VJ 

inicnK*ari)a 4.'j2 

mutiiia  ...    .  :«J.4:«».4»ai.51H 

•  H;hn»ata 4:iL».4tW».:>l.K 

nvata 4:a*.r)lH 

Iialiistris  iflam-osiviis -Wl 

proliUTa 4.\:.*.51H 

sp -nri 

ti'iiuis J»l^ 

tortilis 4(>»i.4:K».4r>:i.">ls 

triotstata 4.72 

tii)M»rculoMa 4.'»:*.r)lH 

Eli'phautoims -H) 

iiudatUH :US.4«e.4<fc"i.4Ati.;M:j 

tonioiitosus 543 

EKu-inoindica :»:>.  414.:>1« 

Elm.  American    'W> 

slipprry 4**i 

Elms 47.1 4*CJ 

H  »nit  II 45l* 

k:h>>hs     |.V< 

ElymiiH  r«)U<l»'nsatus   :r».  !>1 

l;Iall«'U^>  '15 

viri?iTii<'Us 517 

Embryopbyta 45s.4til.512 

Embry«>i)hytes 444.45!» 

Emlialada    ^.V. 

Enil<*mic  tfi'iii'i-a       r»i» 

Enjjt'lmaiiir.sspnKM' 4: J.  47,55. 5!».(JU 

Entada  iM)lystachya 2:J5. 2*5 

En1ori»h»bium  ryclcK'arimm  ....  2:N.2:t5.2:hi.2:*< 


Entomoi)hilMus  imlliiiatinii 

Epi<*amp»;rt  inutTo»ra 

i*V    

E]>iira«'a 

r^'iM*!!*^ 

Ej»ipliyt»*!*     

E<j'.ii«i«*ta  eaf  . .   . . 

Kipii-'-t wm  hymalf        

Era^rr-'Htis  hirsiila  .     ... 

m.'i.i«ir    —  

iiitida  

iH'i'tiiiacra      

pilosa 


:«« 

252 

25rt 

4.> 

5:M 

tir.M*Jl.4:h'i.4li) 

K8 

f^ 

451.5111 

51ii 

.  :n5. 451 

...    :fi»*.5in 

5ia 


r.'frarta :{7s.:ftH.451.51« 

EriM-htit^'s :«Hii 

huM-arifnlla :«H.4l«.4««>.547 


Erianthus 3M 

comi>actiM .' ....      til 

coutortus 4(0,410,461.513 

Ba<*charoide8 417, 

438. 4S9. 440. 442, 448. 451, 400,  S13 

Ericaceae lUS.4S2,43B.461,4aS,480.fi(B.5» 

Ei'iyfi'tui 47S 

animus 545 

canadensis 318,377. 3i8.3KT.  100,414 

liiK'arifoliuH 415 

pulohellas 515 

qnercifolius 437 

ramcMua 515 

Ih'yrlchii 545 

vernuH 457..'M5 

Eriocaulaceae 46S,.^0O 

Erii^-aulrm  compreraum 453 

decantrulare 487,45>i.50lk 

Kriofit'inirnn  tomentinum ]MI 

Erioffonum  elatum ttt 

stellatum 85 

tomentosum 453 

Eriophorum  virKinicum 4S8,51S 

ErynKlum  vir>;inianum 455,535 

Erythiiua  flalwlliformlH SS6 

lierliacea ^.. .......       4»4 

lanata     :235 

HPP 255 

Esblirhiaodorata., 105 

Es<'nlM*ckia IIU 

acapnlcensis Ill 

lierlandiori IIO.IU 

rtava.  110,111 

hartmanii 110,111 

litoralis Ill 

macrantlia Ill 

ElHpiniM'illa  S30 

Estrica  l)an<-o 844,248 

Estr<i))aj(m  861 

Et<mia  scrub  formation 4.H4 

Eua^ivo 2i4 

Euunymn**     4W 

ami*rii*anu!4 6SS 

Eui>atorii»ae 481 

Eui)at<)rium 314,3M).41P 

album 543 

aromatirum 4VI.543 

capillifolium 377, 

:Bt4. 4( ts.  41 H'.  (i:{.  414. 44H.  457. 4W. 4TS.  ril8 

I'iMdoAtimim 4(kS.548 

conmojiifnllum 457 

fif  nirvhirviim 377 

hysHit]>lfi.)lium 467.544 

l<>u<M)U'])is 457 

linfarifolium 410,408,543 

niai'ulatum 541 

]H>rfo1iatum 543 

pinnatindum 4011,457,543.544 

pulM^m'fMlH 543 

]>ui-pnri>um 483,548 

rotundifolium.      :t7S.40ri.4l«.4lW.457,540,544 

Hi>mi^«-rratum    408,457,541 

sonitiniim 408,487,544 

!«P  481,405,544 

t<irrt'ya:iuin    457 

\  crl'onat'f olluni    457.514 
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Euphorbia  curtisii 454 

ipecacuanhae 454,682 

maculata 588 

nntans 532 

polygonifolia 2;0.276, 

279,280.313,816,370,376,382,385.881,582 

ap 229 

Eupborbiaceae . .  2;?r,  229, 236, 263, 257, 316, 462, 581 

Eutbainia 458 

caroliniana 318,457,545 

Euwaltheria 183 

Evening  primrose 100 

Evergreen-tree  formations 271 

Evernia  vulpina 88,82 

Exobasidium  discoideum 510 

F. 

Faba  vulgaris 213 

Fagaceae 94.316,461,462,528 

Ft^ffitra  pterota 112,164 

Fagopyrum  fagopyrum 525 

Fagus 404,458,520 

americana 308,404,405,407,496,528 

castanea 482 

sylvatica 488 

Falcata 458 

comosa 416,530 

Families,  genera,  and  species  of  Dismal 

Swamp,  distribution 462 

T)rominent  in  Dismal  Swamp 461 

Fence  plants  of  Mexico 253,266 

posts 58,55 

rails 46 

Fennel 414 

Fern  and  Peat  Moss  association 428 

large 428 

Ferns 146.314,408,417,421,488,486,440 

collected  in  Mexico 146-151 

forest 428 

tree 486 

Fertilizers  used  on  truck  soils 347 

Fescue  grass,  red 382 

meadow 412,469 

Festnca 68 

elatior 412,469,517 

myurus 108,517 

octoflora :ft*7,408,517 

rubra a5, 36. 382. 386, 449, 460. 517 

glaucescens 449 

scabrella 36 

scinn^a 517 

Filjer  plants  of  Mexico 239-253 

j)roducts 249 

working  implements 248-251 

Ficuscarica 275,316.413 

Field  crojis,  Dismal  Swamp  region 410-412 

peas 468 

Fierr(^  tallador 244 

Fiu'       214.275,412,413.470 

Fillers 2a» 

Kinihristylis  autumnalis" 378,439,460,518 

castanea 452.460 

laxa 439,480,518 

spadicea  274,270, 

313,315,  '^i,  366,  378,449,468,460,518 
vahlii 458 
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Fir 48,48,60.68 

balsam 49 

Oregon 48 

red 31,48.48 

snlMUpine,  in  CoBur  d*  Alenes 48, 

49.56,69,60,68,69,77 

white,  in  CkBurd'Alenes 81, 

43,48,49,58,50.70,88 

Fire  blocks 88 

blower 241 

Fireweed 416 

Firewood 256 

Fishnets 9d 

poison.... 257 

Flag.sweet    80 

Flavoring  pants 226,227 

Flax, Rocky  MonnUin 98,99 

Floor  mats 240 

Flor  de  venodnio 229 

Flowering  shmb 97 

Fly  brashes 840,288 

Foenicnlnm  f  oeniculnm 414,586 

Fogs  in  CoBur  d*Alenes 80 

Forage  plants,  Dismal  Swamp  region  —     418, 

468,468,460 

Forest  classification,  CkBur  d' Alenes 56 

destruction  by  farmers 71,80 

by  fbre 62-74 

by  lumbering 65,66,79 

by  railroads 68,70,80 

by  wind 64 

effects 75-78 

in  Cconr  d' Alenes 8,61-75 

fires,  burned  areas 71-75 

in  CcBur  d' Alenes 8,51,68-71 

in  Dismal  Swamp  region 4L'S,  416 

formations 896-406,486 

inland,  Dismal  Swamp  region 306-406 

mixed.  Dismal  Swamp  region 886-406 

preservation  in  Coeur  d' Alenes 75-86 

protection,  system  proposed 79-85 

renewal,  in  Dismal  Swamp  region . . .     887 

reserves 79 

resources  of  CoBurd'Alenes 48-66 

zones,  Coeur  d'AIenes 56-61 

Forests,  influence  on  climate 76-78 

Influence  on  water  supply 76-78 

yield  per  acre  of  timber 74,76 

Fothergilla  Carolina 454 

Fouquieria  spinosa 265 

Foxtail,  yellow 47* 

Fragaria 488 

virginiana 98,471 

australis 688 

Fraxinus 466 

alba 48* 

caroliniana 419,480,449,456,460,481,687 

cerulea 

nigra ~ 

Fresh- water  formations 

marsh  formations 486-440 

Frijol Sia.8i8 

apasteado tit 

bianco 212 

nallado :...     218 

cando 218 
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Frijol  eiiorovado '2Vi  \ 

ifarviiiUHie  \)iciichon 213 

IfiK'ro til'} 

hortt'lauo -M2 

lavun*iJO    - «!•} 

in<)s<iviitill'» 213 

nu'xicaiio 213 

ujorado  }m>1ji 213 

noj^i'it 213 

miovo  Tt'iiiprrir.illn 213 

HiMjiiin 213 

Frln«ftrtH' 42» 

Fr«)sts  in  ('(I'ur  «rAleiu»s 2i) 

Dismal  Swanii)  r«*Kiou •^» 

Fruit  t  r»*es.  DiKiiial  Swamp  rogion 412 

Fruits 214-22:} 

of  Dismal  Swam  I  >  n'jirion 4iW.47(»,471  j 

Mfxiro 214  223 

?'uin'na  sqnarrosii 4<)rt,4ifl',  4.'>2.5l8 

hispi.la   4.'i2 

hyjjrnmi'trica     440.511 

(•alve»<-«*nM         511 

Fuu^i    5l».314.2:5.5H) 

attack  in;;  f(>r«*st  tivt's t'A 

l.-af   ....' 314 

I'.arasitif  leaf 4<l2 

saphrnphytir :«J5.44H.4<«.42I 

Kur«'ra».'a 1-^i 


ii. 


Oalartia 4<r2 

a«"apul<"«*n-«is 137 

Lrlabella 137 

maririiialis    l.'i»l 

..il.)sa    273.31H 

r»*j?ul;iri»  45l.5:*> 

-.I'ssilitlora        454 

v..lubili^.         .   ..  273.  •.»:•.«.  31  li.lU").  4m.  Ur>.5:{l> 

(iMiii'ai* 5<i«».  5<»7 

(.aliim 31s.rwr. 

:r.)arin«'      511 

•  in'ai'/.ans    542 

-•laytniii 3si».5t2 

I'lii/timi 3|S 

liiS'i'lul'H"        •^"■'■ 

IJ-'-J.  3'»1 . 3'<;».  :V:n  I.  l.Vi.  4k5.  is^,  5i if,,  .v IT .  5 1".* 

pil<)v.uiii      5r.* 

t  i  iirfiiii  II  in      31*< 

liiiiMliuM!     ..  15«t.5t2 

<tain..'rry  .  Um.  UWl.  t77.4:n 

I;inil  3»:.  I»»:.  |»is 

(iali>liinii;i  Lrlainluli-s'i     137 

( Jaranihulln         2".1> 

(;ai«l.'n  M-L:«'tal.;.'s    ....  :{ii.31.:ts.21ii  ;.'13.-.':5.  UnJ 

<>'.   Di-Mial  Swanij)  n't^iiiii     410.411 

(iaiTJmn'^  2T2 

(Tar\a:n'illii  v«'ril«'  213 

(laiN  an/-"  «1»' pi'"a<liic*         213 

(laHLTf  -■         141 

(Janltlii-ria  ]ir<KMnnlH'n>*  421. 45i».5:Jii 

(Jaylu»»»sjii'ia 45s 

■  luniii'^a  hirtt'lla 455 

fr.in«l.»sa       40l.  *o4.471.4;ri.477.4:».r>:n' 

roMiuosa       471,537 

(f.'lsfmium        i75.:Ki(.40l.4O4.  Mk5.4oH.  (21 . 4.VI. frfft 


(4ol^<emlam  Hempervirens 375,38(1 

:»»,  3M),  am.  401,  401, 407, 416, 491. 432. 
433. 449,  455,  460, 477.  479, 4aS.  iiftt.  537 

(ienora.  endemic 4S< 

muiiotypio 456. 4.V 

nonendemic 4.10. 4a(> 

iiuml)or.  Dismal  Swamp  reflrlcm 441 

(4entiana  elliottii 40S.456.5» 

lK)rphyrio 456 

(lontiatiaceao iee.SOi 

Goraniaccaf* 406.531 

C4e<t{frapliical  affinities  of  flora 312 

(4tH)fn'a))hy  of  Dismal  Swamp  region. ..  331-dlS 

G«»olojcy  '  »f  C<eur  d* Alenes 9 

Dismal  Swamp  regicm 34&4I44 

( )cracoke  Island AC 

Gtrauium  oiirolinlanum ASl 

Gcrardia »14.4SS,5I0 

divaricata 54li 

liuifolia 456 

maritinia 31M 

purpurea 440.5MI 

tenuifolia 541) 

GiTftnlieue --....       461 

(4orman  millet 412.409 

Goum 45H 

rauHdenne .       fifiK 

Gilia  H»iri;r«'gata 103 

Gla«swort 8SS 

Gli'ditBia  triacanthoH 48S 

(ilffn-rin 450 

fluitauH 88 

iHTvata as 

(rnaphalium  helleri 5M 

purpurt'um 318,376,383,460.516 

Goldon  nidf* 400 

(4oiiol(>l»UM 458 

(itnmlitfniM 410 

(4«H>«<»'lM»rry 80.07 

Go<>Hi'f«K»t 05 

Gordoninlusianthnn 454 

(if»sKy])ium  liarltadonse ISO.aSl 

hfi'lKic-oum 335,317 

spp a».8a6 

(iouania  ]>alllda     13K 

stipularis LV 

(■fnlMTna<l<)rH SSO 

(^nr.i.>   Sill 

Gourd,  wild 121 

Gourds 850 

<iramin.-af  370,301,808.461 

(Jranadilla   142 

(*raiM'        — 374,470,477 

inusi-adim> 375.4iC.42l),47(t,471,477,470 

Orr^on   .         07 

sumui<*r 3175 

(}rai>h<'phi>rum  wolffii    86 

Gra-iiHT 944.818 

(-trass  roots 888 

GrasfM'i  in  t'urest  areas 401 

]»iiii' liarrrns  405 

of  r<i'ur  d'Alonos 85,86 

(tratiola  pilosa 405,486.540 

splmoriN'an*<^ 440,486,540 

virgiiiiuuu 440,540 

(4ratioleae 


llrazinK  lands  in  CwurdAleu™_ 31-81 

B 

J- 29, 31,88.33,81, 96.37, «» 

OreenbHcr *r7,*aT.lT7 

Hiilenut 

»1 

lanrul  Icavvd MO 

HedRS  plants  of  Mexico  ... 

3Ja-2M 

innndWved ITO 

«rcui..via  l.mBiflurtt 1117 

Hedwlela 

510 

1      '         ■          1 

bi.Hlh-..n,iiin.'anftdea90 

3W.3M 

GuairillB :!*3.3»fl 
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Hirkory  scurfy 5JW» 

Hicoria A5H 

ullMi »»s,4i»r,r)aj 

aquaticfi -iihi 

(■ar<>linae-s«'i)t-tMitrionali-. 4.>J 

glabra :W2.:»tt.63:j 

mifr<K:ari)a 321 

vilhwa :BW.44fi.ri2:J 

Hi<>raciuui  jfronovii 318, 54^^ 

sp 2U 

veiio-sum 44e.  '>^i 

Hit^lilaml  pine 48t 

Hitfuerilla 235.2:{7 

Hikora 25» 

siinaimi   258 

waiiami... iV 

TJinsoseli 2:Jii 

HipiMM.-rateu  acapulcenrfs 1«X) 

ini'xk-ana 110 

Iiauriflora    lt<7 

hp 2r»:i.35r»,2r)»i 

uniflord    110 

utilis    II'T 

Hiraea  parviflora... 1-9 

l)olylKjtrya 139 

j'.iilf/bntryd UW 

Jiirtrll.i  indyandra IIW 

Hojfweed 4(W.472 

HolcuH  laiiatuH 402,51rt 

Holly :}73,:fiW,42r),477,4rft.4N3 

HoUy-lwivud  buck  brush 32, 59 

Hol<xliH<'U.sdisc«.»lor W 

lIcmialocencbruH  bexandruB 4ol 

oryzoides 440.4450.51') 

virKiin<'UB 315. 515 

Honey  IcKust 4«J 

Honeysuckle 4(K).414 

llinklnnya 3i»8. :»2. 458 

Hordeum  pusillum 413,414,472.517 

Horse  n»*ttl»» 414 

l)ri('kly 473 

Horwt<K>tli  trtirn 44i7,48l 

Horseweed 413.414.472 

H(»rsfordia  newlHMTyi 18<) 

HortuHciiflfortianuH 125 

Hottoiiia  iuflata   455 

HouMtoiiia  . 458 

caerulea 4^)8.541 

Huaiiiucliil 2Ui 

Hni'kl«'b«'rry    :fr<.  till, 8<».  liH, 471. 470. 477, 479 

Hudsonia      :J8i».:fiM,458 

eri«'()id».'8 497 

foment  I  iwi    375.377, 

'X<t.  :jNi.  :b<8,  :MI.  :fiM.  4 19, 485, 45HJ,  4H7.  .vCJ 

Hndsoni.'iiizotie 417 

Huila  224.247.2*9 

Huin.Tjistli' 228.2:t5.2:jii 

Hura  crepitans 257 

lluts.njati'rial 240 

T1\iir(H-]ili<a  thiitans 451 

HydriM-iiiy:!' I'anbyi 455 

raiiuiii'uli  tides 440. 45!».  511) 

unilH'llata         27t.317.37S.  1:15.437.440. 159.  .V15 

viTti'-illata    455. 5:15 

HyKro;>bili' forest.  Dismal  Swamp :K9.417 

Hyiuen«K'alljs  sp 115 
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Hypcrlcaoeae 817, 4IB,  485.4116, 39 

Hypericum 314,486 

adpressum 454 

aspolathoides 454 

densiflorum 4&i 

fasciculatum 451 

cmlioidcs 40tt,454.»R 

mutilum ^33 

perforatum .131 

pilosum 406,655,485,485.40l{.»{ 

virKatum 406, 455, 485, 485,  TiSi 

Hypnum  boscii 511 

eupressiforme 511 

spi>    511 

Hyjioxis  birsuta 40S,SB 

I. 

Ilex 272,277.S7«,4W 

ambi^a 454 

aiiuifolium S8T,48S.483 

carolinlana 533 

voMsine 270,817 

de:idua 486,454.538 

tflabra   817,4(10,404,4:96,481, 

432, 433, 454, 477, 479. 485, 4I»,  488, 5» 

lucida 430, 481, 488,433.454, 485,483.532 

opaca .''287,817,878,879,808. 

404, 419, 426. 433, 477, 479. 48S,  488, 58S 

pseudothea 

verticillata -.... 

vomitoria 370,3i71.3«3,878,S79,S8(i, 

28l,296,299.:XJ0, 818, 317,886, 454, 483 

Ilieaeeao 817,488,488,533 

Ilysanthes  attenuata 440,540 

^ratioloides    405,440,540 

ImpatieuH  biflora 488,588 

Imi>atientaceae 488,588 

Indian  arrow 351 

corn 810,411,418 

Indigofera  carolinlana 408,454,539 

cuernavacana 140 

fruticosa 140 

])almeri I40 

salmonlHora 140 

Inland  furmations 465 

Insect  attacks  on  white  pine... _        45 

Intr(Kluee<l  plants,  origin 461 

Inula  beleniuni 1U6 

lonactis 4B8 

li'iariifolius 408.545 

]])a/.ot(>  del  zorillf) 

skunk 

Ipomoea  hedcracea 47S,696 

]tandurata 588 

Ill's  eaprae 888.886 

])urpurea 414,478,688 

iluamtK'lit 688 

sa^'ittata 874,818,817,456 

IridariMM? 83,489.588 

Iris  146.448.4&6 

curuliniana    437,448,458,683 

missourit'usis  . . . 88 

v<>rna       408,888 

Trri);ation  in  (\eur  d*AlcnoH 40-48 

Isnanlia  palustris 445.446.480.684 

Isote Sftl,] 
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Istle 244 

Ttea 426,458,490 

virginica 426,436,454,485,400,527 

Iva 458 

frutescens 273,283,308, 

310, 311,. -lis,  313, 318, 363, 366, 456, 4«5, 543 

imbricata 308,388, 

370.  :m,  im,:m,  392, 393, 394, 456, 485, 543 

Ivy,  poison 375,421 

Ixtle 243,244 

fiber 244,248 


Jalx) 220 

Jamaica 225 

Japan  clover 408,468 

Jatropba  curcas 229,2i3,255 

platyphylla 254 

spatbulata  occiden talis 238 

stimulosa 382, 402, 405, 449, 454, 532 

Ja  villa 257 

Jericho  Canal,  Dismal  Swamj)  region 341 

Jessamine,  yellow 375,407,420,477,479 

Jimson  weed 414,543 

Juglandaceae 462,527 

Jiiglans 458 

nigra 399,479,523 

oblonga 482 

Juricaceae 82,301,315,393,461,462,520 

Junci 440 

Jun<oides  c*impestro 460,521 

pik)snm 450,521 

Jun<  us  273,363,442 

acuniinatus  .    439,520 

dohilis 439,440,521 

balticus 92 

canadensis 41^7,439,440,521 

dichotomus 274,315.378,521 

otfusus 437,521 

niarginatus 439,521 

aristulatus 621 

I)olycephalu8 453 

rei)ens 4;}5, 439, 440, 445, 446, 463, 460, 521 

roomorianus 272,273, 

27<i,  270,  282,  2a3,  301,  310,  311,  312, 
:U:J,  .315,  ;j«2,  »}fi,  367,  453,  485,  621 

association 273,  ;J59, 362, 36;^,  364 

scirpoidcs 274,315,378,453,521 

s.  ta<eus 406,439,463,521 

t«Miuis 521 

Juniprr 43, ;U0, 350, 355, 417, 422, 

42:J,  4:.'4,  425,  426,  4.34,  479,  480,483,512 

filpino 43 

l>ays... 483 

f'ort'st  association  _ 423 

land.cliaracter 350 

litfht,  or  oi»eu  swamp 417,423-429 

mountain  . .    4i},56 

ix'at 424 

rej^roduction 425 

--waiui), Dismal  Swamp  region..  350,423-429 

.Fuuiixirus 4.5H 

Jiatui 4:J,.'>5 

o'-cidon talis 88 

vir^dinana 43,.^5, 

270,  271,  314,  378.  39i),  405.  407,477,512 
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Jnssiaea 433 

decurrens 440,455,535 

grandiflora 455 

K. 

Kale 411,464 

Kalmia 458,508 

angustifolia 426,431,433,485,502,536 

hirsuta 455 

latifolia 400,404,521,536 

Karwinskia  humboldtiana 229 

Kiefferpear 470 

Klamath  Indian  plant  names 107 

Indians,  plants  nsed 87 

Knees  on  cypress  roots 420,433 

Kneiffia  longipedicellata 535 

Knotweed 414 

Koellia 458 

aristata 456 

hyssopifolia 402,405,456,539 

mutica 402,530 

Kosteletzkya 458 

altheaefolia 454 

paniculata 180 

virginica 274,279,280,282, 

303,310,311,312,313,317,364,366,454,485,533 

Krannhia  frutescens 454 

Krigia 458 

Kunzia  tridentata 08 

Kyllinga  pumila 518 

L. 

Labiatae 230 

Lacbnocaalon anceps 453,520 

Lacinaria 314,458 

elegans 457 

graminifolia 406,457 

pilosa 457,544 

tenoifolia 457 

Lactuca  sagittif  olia 543 

Ladles,  wooden 256 

Lady  cowpea 460 

Lagenariasp 250 

Lagerstroemia  indica 413 

L'aguapan 257 

Lake  Drummond,  altitude 330 

character  of  water 356 

description 330-341 

Lamb's  quarters 95,414 

Lam  iu  m  amplexicaule 530 

Lantanasp 230 

Larch,  western 43,69 

Larches 43 

Larix  occidentals 31,43,60 

Lauraceae 215,226,228,462,480,528 

Laurel 226,228,400,426 

oak 879,398,400 

Laurel-leaved  greenbrier 480 

Laurus  nobilis 480 

sassafras 482 

Leaf  anatomy,  sand-strand  plants 200 

Leaf  structures  described 484-500 

po<!uliarities 43(M82 

Leaves  of  strand  plants, peculiarities..  388-301 
Lochea 386,468 

leggettii 534 
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Lochoa  major    497 

nmjor 317 

maritim:: ;j7r>.  :n7, :»«, 

385,  .JSS.  ;|S»,  IVH),  '.U\,  UU,  485, 4tt6. 497. 49H.  534 

minor 497.534 

novat'-caesareae , 497 

vllloaa 317,5;W 

raccmaluHa 534 

Loehnguilla SU,xn',241.a42,344.24*< 

LeerHtavirf/iiiicd 315 

Legouzia  ])erfoliatu 542 

Lofirnmcs 412 

Lefniininoflau 21ti, 

2:»«.  'SI'k  :J:57,  3W.3K2.:»C).  4(12. 4<k>,  421 ,  4W 

new  or  raro 191-U45  ' 

Leichtlinui lifl 

Lemnacoao 4»52. 520  ' 

Lemons 214  , 

Lengrua  (le  cervo 22H 

Lentibalariaceau 4C2 

Lepidium  virg^uicum 414,4(X).527 

Lepigonum  Haliuum 274  ' 

Leptilon  canadense 413. 4({n.  472, 515 

Leptodon  trichomitrion 511 

Lospedeza ;M),4<J2.4<)5,4<W,4«8 

angustifolia 454  ' 

capitata 5:«) 

hlrta  oblon^^ifolia 4')4 

procuml)ons ."Ivft) 

Htriata 4(W.4<W.53i> 

stuvei  negh'Cta ihV) 

virginica 53() 

Lettuce 411.4«M.4«Hi 

Lcacaena  mirnx-ariMi 141 

glabruta 140 

glauca 140 

sp 22St 

Loucobryum  albidum 511 

glaucum 511 

minus ,511 

Lcucodou  briu'liyj»us 511 

julur.ijus 511 

Loucotho** 42»i 

axillaris 4<M, 

422, 42li.  431, 4:12, 4;i\,  141*.  455. 485. 499. 500. 5;jli 

catesltaoi 499, 500.  :)3ii 

rerurvH 5<n) 

race  m<^sa 4()0. 42ti,  4.' C  J.  455, 485,  :>(  W ).  5;J« 

Lianas  .   .  271,  a^.',  4l)0. 4<^J.  4<V»,  407. 410. 421 .  42»1. 4:H> 

Lian.'is,  rlaniln'ring 41i» 

classilicution. 41rt 

rlinibing 41rt 

Di*«nial  Swami>  r«»Ki(in  4ir>.420 

in  forests 401. 44« 

twininu      41rt 

wo<xly 3T3 

Lititrnt    314.4:»8 

LilxMH-Mlrus  dt'currens  M.Wi 

Licania  arl><)r«>a      2!)4.2:{7 

Li.-lM'ii       3s.  ST.  ss.  •!:.»,  271. 2?2. 402. 421   I 

Liclit-nes H7,314.:»5.510 

Lichens  of  Hand  strand 395 

I^ifezonos 447  i 

Light, or  oiMMi.HwaiMp 417.42;t  429  I 

Lightning  as  a  <'au«»  of  fnrest  !ln*M  il'i  , 

Lilaeo|)sis  lineata 155 


Lillaceae (n,2S8.S3S,S40,»15.»lB,4iB,a 

Lilium 458 

catesbaei 4S3 

Buperbom 4S9,43B,5n 

Lily  family Zi 

water 98.414 

Lima  beans 411 

Lime  juice .     2S5 

in  soil,  effect  on  vegetation 474 

used  on  swamp  soils 347, 348,35! 

Limes 214.2SI 

Limnanthemnm  aqnaticu::i 456 

Limnophile  plants Sn 

Limodorum 45g 

pauciflomm ti8 

tulwrosum 428, 435, 440,  Sfi 

Limonium  carolinianum 313, 317, 388 

Linaceao ._.  90,408,581 

Liuaria 408 

canadensis. .    37H,  386, 388, 3M,  408, 408, 400, 540 

Linum  floridanum 408,406,531 

medium  816,402,531 

striatum — -— ,.      581 

virginianum fill 

lewisii 88,04,99 

T^ippia &96,2Srr,S74 

lierlandieri jg; 

lanceolata --•..._.      IM 

uodiflora 274, 

270. 27)i.  282, 283, 3(».  310, 311, 318. 813, 817, 458 

IMilmeri  Kpicata 327 

purpurea „.      ggy 

sp 363,886,539 

Lipocarpha  maculata 4aO,458,Mti 

LiiiuidamlMir  .:m,  400, 4<B, 404. 4U6. 407, 458, 400, 511 
styraciflua 399, 

407, 4 19, 4;>3. 476. 478, 488, 485,  480, 987 
Liriodendron 401,404,405,459 

tulipifera 308,407,418,477,488.589 

Lister  a  aust  rails 453 

Litsoa  glaucescons 236,237 

Live  oaL-     271 ,  27«.  ;J72, 3^8, 387. 380, 418, 483 

I^iiverworts ..— .  68,481 

Liziirds  tail 439 

Loasa(*oae IQO 

Lf>l)elia 93 

amoi'oa 455 

glandulift»ra , 

canbyi 

cardlnalis 

glandulofta 466,548 

inflata 

nuttallii 

paludosa     

pulKMula 408,518 

Ijolx^liacoae 

Loblolly  pine an 

Loi'.ust.  blark 

honey  

Loilgo-pole  i)ino 87,89,104 

L(H>Molia  coocinea 

»P ■ 

Logiiniact>uc 317,498,887 

Lotting  and  milling  in  CuMir  d'AleOM...        06 

LogwiMMl  833 

Lolium  iK>r«*nno 418 
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Longleaf  pine 406,482,483,484 

Lonicera 876 

conjugialifl 104 

japonica 414,542 

sempervirens , 876, 

389. 390, 393, 394, 401, 416, 485, 507, 608, 542 

Lophiola  americana 453 

Lophophora  williamsii 258 

Lorantbaoeae 524,402 

Lotus,  yellow 444 

Low  marsh 4^ 

formation 439,440 

Lower  Austral  zone 447,448,449 

Sonoran  area 447 

Ludwigria  alata 274,317,455,534 

alternifolia 440.535 

capitata 465 

glandulosa 443,455,535 

kirtella .' 455 

linearis 440,443,455,535 

microcarpa 274,317,455 

palustris 445 

pilosa 443,455,536 

sphaerocarpa 455 

virgata 406,455,535 

Luffu  cylindrica 261 

operculata 122 

intermedia 122 

Lumber ...  44, 46, 48, 50, 51, 52. 64, 55, 62. 66, 72, 75, 89 

Luzula 450 

Lychnis  drummondii 141 

mexicaua 141 

Lycopersicum  esoulentum 318 

Lycopodia<-eae 462,512 

Lycopodium  alopecuroides 512,406,451 

carolinianum 451 

inundatum 378,460.512 

Lycopus 435 

eiiropaeus 414,539 

rubellus 4:a,436,539 

virginicus 538 

Lyonia 458,601 

ipaniculata 601 

Lysiloma  Candida 238 

I^ysiinachia  angiistifolia 537 

quadrifolia 537 

terrestris 537 

Lythraceae 317,443,462.534 

Ly thrum  lineare    363,366,455,534 

M. 

Macbridea  pulchra 456 

Aladia  glomerata lOH 

Madrono  wood 256 

Maguoha  228,419,458,483,484 

acuminata    482 

fonspi<;ua 488 

glauca 480,483,485,488,489 

gramliflora 488 

tripotala    489 

umbrella 489 

virginiana 335, 

4 1 9, 425. 4:U ,  432, 433, 436, 453, 536 

xAIaguoliaceao 228,462,488,526 

Maguey 223,233,242 

Mahala  mats 100 
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Mahogany 98 

mountain 98 

Majorana 280 

Malapoenna  geniculata ..      458 

Mallow,  low 414 

Malpighaceae 217 

Malms 458 

angustifolia 486,492,528 

McUva  angttstifolia 177 

Ji,ederacea 176 

parviflora 180 

rotundifolia 414,633 

Malvaceae 146,230,235,250,253,317,462,533 

notes 170-181 

Malvastrum  greenmanianum 180 

pedatifidum 177 

bcha£Fneri 180 

tricuspidatum 181 

Malvaviscus  lanceolata    .- 175 

palmeri 175 

pringlei 175 

Mamillana 258 

senilis 258 

MamiUopsis 253 

Manf reda  and  related  genera,  key 163 

Bpp 145,233 

Manfredas 152,153,155,242,246 

Mango 214 

Manisuris  rugosa 1 451 

Manzanilla 230 

Manzanita 102 

Maple... 418,483 

mountain 50 

rei 334,398,404,418 

421. 422, 426, 429, 431, 436, 476, 478, 479, 480, 482 

sugar 482 

Maquis 272 

Marah 115 

minima 117 

Margarita 229 

Maritime  formations 486 

plant  formations 860-395 

Marram  grass 333,388,888 

Marrubio 230 

Marrubium  vulgare 230 

Marsh  grass —  81 

Marshallia  graminifolia 457 

Mats 92,99.237,239,241 

Mayaca  aubleti 452 

Maypop 471 

Maytenus  phyllanthoides 109 

Meadow  fescue 412,460 

grasses 480 

Medlcago  lupulina 412,520 

Medicinal  plants  of  Mexico 227-231 

Megarrhiza 115 

Megarrhiza 116 

Meibomia 380,586,402,405,406,468,530 

arenicola 386,454,530 

dillenii   630 

marylandica 530 

nudiflora  530 

obtusa 530 

paniculata 816 

chapmanl 530 

pubens 680 
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Moi1iK>mia  riflrida i)30 

Htrlctu :iS2.4(B.454,ri:«) 

tenuifolla 454 

viridiflora 530 

Mel.'t8t<>muceuu 443.4(13.534 

Mi'lia  azedaraoh 413.5:^1 

Moliacoae lS9,229,r>31 

Melira  acuminata 'M 

mutUui 616 

siMictabilis 35 

Molun  zaiK>te 214 

Melons 346 

Molotbria  donnoU-Huiithii 122 

l»endula 272.318.416.456,542 

jH'uduht 120 

Bcrabra 122,181 

Mentha  runadoiislH 104 

r<»tundif<)lia 414.530 

Hpicata 5!)9 

MiMitzelia  albicaulis 100 

Mt'n/.iesia 60 

Me.'^rjil 2»4.230 

fla.Mks 259 

luaguey 224 

plant :....      210 

MoHt^mbryantbeuium 392 

MoMOsphaor  uni  r ugOHii m 456, 530 

Huavo<»lenH 225 

Metato 210.225 

Me.Kican  almonds 221 

and  (,V>ntral  American  plants 145-200 

bt'vorage  plan  til 223 

brush  and  broom  plan ts 252 

dye  plants    ^S37.Z» 

fence  and  hedife  j  >lant8 25.'i-255 

fiber  plants 239-253 

fruits 214-223 

nw'dicinal  plants 227-231 

plautK,  new  or  rare  si^ecies 195  20f> 

plum 210.217,218 

seasoning  and  fiavorini;  plants 226 

soap  i)lants 231-2:J7 

tannint;  ])lants 237.238 

wild  flowers 25»J 

woody  ieldinff  plants 255,  '£H\ 

Mexico,  I't'rejils  and  vegetables 210-213 

notes  on  usi'ful  plants 209-256 

studies  of  plants 145-2iN) 

Micrampelis     115 

Mieranthemum  micranthemoides  456 

orbirulatum 45»l 

Mi<.-rosechium  helleri 122 

Mi<lshipnian's  butter 215 

i//Aa?im 458 

scandens 274.318 

sctnidrntt i)lU,416 

Millet,  (iermau 412.4<W 

Milling  and  logging  inCceur  d'Aleuos :fi» 

Mimosa  aoanth<icarpA. 141 

f'UiTub'ji 141 

laocruta 141 

xanti Ill 

Miiiiosaceai' fi2l> 

Mimulus      458 

rin'.rens 540 

Mineral  deposits  of  (\eur  d'Alcnos 2S>^ 


Minerals  of  Coear  d^AIenes • M.S 

Mines  of  Coeur  d'Alenes fl,9| 

Mining  in  Coeur  d' Alenes • 

Minkelersia ]tf 

biflora 144,115 

galactioldes if* 

maltiflora itf 

pauciflora.: lis 

Mint 104,231,414 

round-leaved . ...     414 

Mistletoe 451,49 

Mitchella ._ m 

repens 408.405,481,435,511 

Mitreola  petiolata . 274,317 

Mixed  forest ig 

Mnium  affine 511 

Mo<;kernut  hickory _ 4115* 

MoUugo  ver ticillata .  376, 316, 370, 37iS,  3B5, 388,  S9 

Momordica  charantia _ ijj 

charantia  abbreviata .— .. .      IS 

operculata , . ^^      jjj 

zeylaniea ...... 

Monarda ^._. 

punctata 318,377,308,308,402.406,59 

Monimiaceae g/jg 

Monkey's  dinner  bell JB7 

Monniera  acuminata 406,458,610 

caroliniana 4^ 

monniera 374,276,279,306, 

310. 311, 312, 313. 318. 363, 966, 456. 460,  486, 6tt 

Monocotyledones ._.  .---..      618 

Monotropa  uniflora 40B,400,5n 

Monotropaceae --—...  JJif  fff| 

Monotypir  genera 466,480 

M/Mjiiilcit  Jcunthiana ygg 

Moraceae 810,468,981 

Morning-glory 414,478 

Morus 

rubra au„ 

Mo.^,  black gy 

peat 381, 417, 428, 4n 

Spanish ^^1, 382, 481.471 

yellow 00 

Mosses 30, 76, 272, 314. 4009,408, 421. 468 

in  mixed  forest 408,406 

Mountain  ash 66,60 

gra.ss 3BB 

maple 35,33 

Muhlenborgia 868,8aDS,aB6 

(■apillaris 887,288,616 

fllitKJs 870,f7t, 

282.285. 286. 287,288.  a»,aM,  318, 8Uw  461 
trichopodes 287, 

Mulberry 

l»ap<*r 418 

red 800 

Musoailine  grap*' ....  ;C5, 407, 420, 470, 471, 477, 478 

Musci 814,610 

Mnskmelons 347 

Mustard    

Myginda  scoiMtria  

Myrica 2HO,:nt,:i77..'n8.3n,aO4,408 

as^cM'iatiou 890-817 

camlinensls 871^ 

272. 294.  SH9,30Q.  316. 370, 371 ,  378, 877, 8»,  881; 
386. 300.  am,  400, 404. 477. 470, 485, 888^  640, 646 


Nymphaea 

polrsepala  .. 
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Nyniph»e«c«» M.tM,4S£.E:ie 

Nyaw 3U.*11>,458 

■anatlcti --.  4£a.43t,U>,4U,3Se 

biflora aw, 

m.iie.»a.iso,m,iSe.tM. 
u».  iiA.  4T«,  480.  ^t.  ua,  ow 

RrlTBtlu 3T9,8M.*(H.47fl,«7,MB 

QQiflora 418,4.11. 478, 4Ce,lH5,4W 


nlbus S43  I  Oftk  -. 

vlrgatuH 4M 

NnisdacmM. 482,618 


flber.nnes..... 

honw 

Si'nr™-arpnm  JBvllenBe  -. 


blBck-jack IB! 

cheBtnot 483 

cow 398, 400,479 

laurel 378,388.400 

live m.Z79.3J2,8:H,iW7.8».41B.483 

overcnp 41C,483 

post 388,388, 41 0.4fe.  488 

.1k3 


■»l.^f1;,4Tft.^( 


roby  .- 


.lodgei 181,18* 

fruticoBB lR7,i88,183 

blrautn - 157,180 

hirflutiflora IBS 

laiKir 188 

raultiH.mi Bl 

ntlsoni US  , 

Ncirth  Auii-rimn  H|K'<*i<»-,  i>yacipalH. .  1G7-Ia8 

platycHlvx IST.IW 

|.UHy<vir|« lET.lflS  , 

liriiitflei 168 

racfmi™ 157,183 

^.■h.ittii 1S7,ISS,180,16S  | 

wisliwui     LW.  IW.  ISO,  IBS 


Spftuleh    - 373,398,400,477,478 

water 888. 400, 407, 476, 477, 483, KM 

whiM 3110, 4C0, 407,478.477. 478, 482,483 

irillnw 388,400,407.478,477,478.479.183 

Oats —  - 411,488,468,480 

»• - 388.  W 

OCTacoki-l-lBnrt.bihUi^TKphy 318 

™itivtt[i-.ipiBiHH sre 

Keoiogy -- arJ 

liumldltr 384 

Ustof  plantB aiB-318 

pbyniKraph; — !i68 

ratafall.. 


207 


doQtoBchiflma  b| 


:r<>iibilululunilr<.ri 


OldeDlnnOlaKlomi 


KuthiHcordQm 


400.636 

4«S,fi87 

31B 

.  318.456,400,511 

483 

£17,228,07 

483 

ao.ta 


17,44:1, 4rt 
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I'HgC. 

Onion,  wild 414 

Onions    ;n'.23ft,4«6 

OncK'leawnHiliiliK  512 

OjH^n  formiitionM a»,2T0 

(»r  li^lit,  Rwamp 4aJ-4ai 

uiaTHh  485 

OplismenuH  w^tariTiR 272, 315, 451 

Opnlaster 5H 

Oimntia 22(».2MI),45H 

flcu8-*nilica    23() 

opuntia     :wr>,;«2,:Wl.  aw.  4112,455.534 

pes-rorvl 270, 2T»,  2HI),  313, 317. 455 

spp 354 

tuna 2iO 

vuhforiH 4<e.4(6 

Oraniifi'  -14 

( )rchanl  jrraH",     412.4*S0 

Orrhidacoao 145, 4«n,  4412, 523 

Orchids 4:J5,4;iH 

(.)n-ifano    22.).  227.  S)4 

Orci^on  flr 4iJ 

^ra])e    JW.IC 

OrolMinchacva*" W2,541 

OmlMinchc  minor  41:J.47:J,541 

Orontiunia«iuatifnn»  452 

Oryzoimis  oxijftia     «W 

(Jsaj?e  oranp' —      413 

OsniantlnisainfricanuH... 455 

Osmnnda 4<e;.45K 

riiuia  ni'imra    4iJ..511 

ri.j,'ali» 42:i444».4<1l),511 

( )siinindar'«'a»' 4^2. 511 

Ostrya 4oH 


im.ra] 

...       4H2.48:J 

4«2.r,:n 

5:n 

xn 

531 

U5 

.vn 

r^n 

im 

44V4.44l5.45s.  477. 47H 

..  :Bis.44N).  44^.470. 47»,  5: W 
45h 


virgin lana    

Ovorcup  oak 

Oxalida<'oa«» 

Oxali'<cym«»sa 

tlliiM*-* 

n'lMirvu 

'-P  

>tri«"tH  .... 

viola<"ea 

()x-«»vr,  s«»ji  . 
4)xyd«*»)drum 

arlx)ri'Uni..   . 

4  )xy«*<M"('MM  

niai'nK'arpns XH.  471.4S.'k  .■)4(J. '>:J7 

P. 

Pa<'liystinia  iiiyrsinitrs 32,50 

ralisa'l*' tin^'iii' 4iCi 

l*aliij  

dato 

h-avi'S  

UM'S 

nut 

oil      

tr»'»*  pr«Mlu<'ts 

Paliiia  lot  11  

Palniai'i'ai-.  

I'alnii'ttt* 

i-al»lt;4^rt«       

]*alo  Itlaiti-o       

raliMtriii*"  fori'st  

of  4  'oa'^tal  Plain  

plants 

SlH'«'i»»S 


2:ft».  257, 4:w 
..      214 

.  2"i2.25:j 
.  2:«».2I4I 
.  214.2:12 

2:«).2:fc; 
.    ..     iM) 

2n.  24.3. 245 

..•14.2;k.2:h» 
iM 

4HI   I 

'S]s  . 

:6U 

1K5 

4fi» 


Pamita 

Paniceae ._ 461 

Panirnlaria  brachyphylla 435,4fiO,M7 

fluitans U 

oUtDMa    •ifiO.ftlt 

pallida 435»4»,  440.400,51; 

Panicum 388. 388, 404, 405, 9U 

agrofltoidea 378,514 

amarnm 279,361, 

882. 285, 20U.  3U0, 398, 875, 87B,  3HS,  383, 
384,388.380,300,302,884.451,  485.  514 

minus  271,  AV, 

285,  :<i:),  315. 368. 370, 875, 879, 88e,  4ft] .  514 

aoKUBtifolinm 877,461,514 

barbulatum 514 

c'iliatum 881.461.514 

colonum 514 

colnmbianum 451 

coinmonsiannm 514 

commntatum 514 

rnisgalli 409,414,475.514 

diehotomam 514 

digitarioides 451 

Kibbum  485,430.440.449.461,400.514 

hlanH 451 

lannginoHum 316,451 

latifulium 514 

laxiflorum 878,815.404,514 

longifolium 461.514 

mic*r(x-ari>on 514 

naHhianum.. .       451 

ncuranthum 270.315,461,614 

liauciflorum 461, .%14 

prolifomm 409.414,4T3 

pul>i*s(vnA 514.616 

roHtratum 40S,614 

Hanguinalu .,...       411 

sfabriuscnlnin 440,461,614 

HfTibnorianuni 8n 

Hi)haer(M!arpon 514 

Hpliatcnicola 878,461,616 

vi'rrucoHum 406,439,461,615 

virKiitum 383.364.875,378,882,615 

viHoidum 489,461.616 

waltvri 874,815 

Pai>a    2S7 

Pai>avrraf>4>ae 408,827 

PaiMiw    471,489 

K"tn 419,088 

I^paya  214 

PaiMT  niullx.*rry 413 

Slim'K     ............  .. ........••    .........    vB,Bu 

ParaHitfH    488 

l*ari(>tariad<'biliH 278,818,818,488 

I»arsnlp.  <'<»w \Oi 

Parthi'niuni    

int4>Krif(»Iiuni 

Parthi'n«M'i}«u» 

«luiii«|U«'ro1ia 375.:CI).  401. 404,416,400.088 

Partridfft*  iN'ii  

PaM|ialiinian^UHtif(tliuni 

riliatifolinni 

<'«>inpri»«.sum 461,488 

ilasypliylhini    618 

diHtirlnun   27:i,274.27H,315,888,489.6ia 

tlciridanum 461,618 


INDEX. 
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Pace. 

Paspalam  floridannm  glabratum 518 

laeve 815,ftl4 

longripedunculatum 514 

membranaceum 451 

paspaloides 451,614 

praecox 451 

purpnrascens 451,514 

Passifiora  bryonoidefl < 182 

colimensis 181 

foetidaarida 18S 

incamata 455,471,534 

laurifolia 142 

Intea 584 

mexicana 182 

nelsoni 142 

notes 182,188 

serratifolia 182 

sicyoides 182 

saberosa 188 

Passifloraceae 482,584 

Pastures 275 

Patol 218 

Paucijagae 135 

Pavialutea 482 

Pea,  field 468 

partridflre 488 

Peach 214,275,412,470 

Peaks  of  CoBur  d'Aleni's 8 

Peauuts  in  Dismal  Swamp  region  . .  412,468,470 

Pear,  alligator 215 

avocado 215 

Poars : 30,214,412 

Kieflfer 470 

Peas 348,347,411,465.466,468,469 

Peat,  character  and  uses 860 

deposits,  Dismal  Swamp  region.  842,860,861 

juniper „...     '424 

moss 881,417,428,471 

red-brown 423 

Pedaliaceae 886 

Pellaeaangustifolia 148 

angustifolia  cuneata 140 

atropurpurea 512 

cordata 148 

marj^inat* 148 

mar^iuatapyramidalis 149 

soemanni 140 

ternifolia 1^  I 

Pcltandra. 458  ' 

sa^jTlttaefolia 452  i 

virjfinica 442,520 

Pcutajfoiiia  laciiiiata 506  i 

Pontstemon 458  . 

hirsutus 540 

pcntstt'inon 540 

Pcpita 267 

PcpjM'r  bimh 476,477 

j?ras.s 414 

red 210,212,228 

Periuin 211 

Por« 'Tin ial  rye  grass    412 

Perijil 228 

P<Tii»tora    173 

uiarTostelis 174 

poriptera 178 

imnicea 173 


Page. 

Perrottetia  glatarata HO 

longlstyUe 110 

oyata 110 

quindUuenHB HO 

Pereea  borbonia 440,468 

gratissima 216,257 

pubeecens 882,899,404,4101, 

425,481,488,440,468,477,479,486,480,606 

Persimmon SHK, 

378,899,407,471,472,477,478,479,482 

Pee-oaprae  f orm  of  Yegetatiom 278 

formation 808 

Peaoedanum  canbjri IQB 

Phalaria  amndinaoea 86 

carollniana 461 

Phanerogams ^£1.486 

herbaceous 408 

Phaseolns 142 

helYolns 877,888,886 

anatas 218 

sp 148 

spp 218 

Phegopterls  mdis 160 

Philadelphnsbillardieri 401 

lewiaU 68,97 

Phllotria 468 

canadenslB 444. 44^  446, 618 

Phleum  alpinnm 86 

pratense 412,469,616 

Phoradendron 480,481,468 

flavescens 421.422,480.486,604 

Phragmitee 866,807 

coammnis 868,616 

phragmitee 91 

Phryma 468 

leptostachya 460,641 

Phrymaceae 462,641 

Phyllanthus  oarolinensis 460,681 

FhyaaUs 281 

angalata 466,469,689 

sp 010,212 

▼irginiana 639 

▼iacoea 270,2r8, 

276,279,281,286,290.3110.813.318,877, 
882.384,388.384.448,456,460.486,640 

Physicniits 229 

Physiognomy  of  swamp  region 868 

Physiography  of  Dismal  Swamp  region.  831-842 
Ocracoke  Island 206 

Physostegia  denticnlata 466,689 

Phytogeographical     affinities     of     the 
flora 447-4B2 

Phytolacca  decandra 316,877,625 

icosandra  

octandra 

Phytolaccaceae 284,816,460,606 

Picea 47 

engelmanni 48,^ 

Pieris 400,468 

floribunda ....- 

japonica 

mariana 406,688 

nitida 426, 482, 440. 466, 460, 4W.  600, 688 

Pignut aeo 

Pigweed 414 

Pilee 68 
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Pilocarpus  lonciiH^s 

s('l(»iinuH 

Piii!UM«ao 

Pine 


n-j 

112 

S8,:ju.r)i2 

4:{.tM..'U4.:m.:fi)8..-His, 


:J7», :jsi, :bc, .M\, '.m, :«ts. n>i -kti, -KM, 4(ir>.  4<w. 
40K,  4ir>.  4  U).  4;r>,  472,  ir,\.  477, 4?J.  4>C».  iKl  4«4, 
510, 51  J).  5L»1 .  rai  524 .  527. 52S.  525«.  5:K),  5:fci.  5:5J, 
5:J4.  5:hi.  5:W.  5:«).  r>4<  >.  541 ,  :i42. 54; J.  544. 5t5.  54<i 

black 4:j.4«,4.^.58.50.»J(),(W,7i).87,S9 

bull 4i{ 

(1  wurf  aprucre 4*i4 

forest,  rouowal    •R'7 

hiKiiland 4H4 

loblolly :3r.J,:W>.4h2 

UKlgepolo   S7,SSJ,Hrt 

loriK-lesif 4«H).  4S2.4>«,4S4 

rosemary      4«H.512 

savanna 4S;J 

sbort-l.-af .. . .  -KIS, 417, 425. 47«. 477. 478, H^i, 512 

sprurc        48:J,484 

su^ir 8S 

taiuarai'k W> 

tre»^s.(b^a<l.in  sand  cUinpH ICW 

upland 5117 

wbito ;i2.;j:i.:j»),4;}.45,.V), 

5<).  51»,  m.  tM.iii,  tU.  «i.-).  m,  07,  ii8.  tM».  70, 7.i,  74. 77 

whitelMirkcd    4;j.44),54,5«>,»i<) 

wiKxN  of  sand  strand    'J^O 

ytdlow   iU. 

:t-», ;;ii.  CJ.  J I . 45, 4«>. 4,^. 4J». 5<», ;V». 5Ji, .V. 5J).t)l,»V2. 
r,7.«V^.r.H.7<J.72.7:{,75.  ss.  SJ»,  KNi,  :WJ),  4l»2.  4KJ 

Pineapple     214 

Pinjiuii'ula  tdatior  4.")0 

Ultra - 45<» 

Pinnruicuhw.'.i'a*' 541 

Pinus  257 

albiciinli^ 4iJ. 40,54. 5«> 

aiisiralis    JftW 

iroiitorta 40 

•M-binat  .i  :{h!  ,  :is:j.  :rw.  :w,  4«:J.  512.  :.2l»,  52S 

bunlxTtiana    M8 

niiri<      :ws 

in<i?«ti(M)l:i    :{2. 4:{.  45, 50 

niurruyaiia 4;{.40.S7.rtMO4 

j.aliistris :n  I. :WS,4<K5.44!». 451,182 

I)ondi'r(iNii :U.4;j.5«i.5«.W» 

s»ir"tina       4K{ 

t.'u.'da •iH.  'SW.  H73,  H7s, 

:{.«<«).  :m.  ;;m.  :rm;,  ;«is.  II  ({.Mil,  tu"..  417. 4iy,  425. 

4:m.4:>l.  170.  177, 47S.  Is2.  4x:{.510.  512,  520,  5:«i 

Piprr  pahiu-ri '£\\.'SVt 

PilM'raccai'  2:M 


lMl)»*«itiMn>«  

Piquoria  trinorvia 
Piriipwta       .     ..         

••ist<iid<"s 
Pitaliaya 

a<'r»»         

dnl<i- 
Pitaya 

PitliiM triiiuni  sp      .     . 

I*il b«'i"iiliiliiuiii  jii'al li*M*<«" 

«lul''«' 

lik'U'^tiiifMlinni 

Pittii'ra 

j;ra]iilitli»ni  


2:n 

1(M 

lt>5.107 

22«).221 

..      221 

..      220 

..     2:n 

..       11*5 

210.217 

..      217 

..       123 

12;j 


Pittiera  lonfj^podnnculata 13 

parvifolia 123 

trilobata    iffi 

Plat;iotlie(?iuni  latebricola 511 

"»ifauH    510,511 

I'buit  covering  of  Ocraooke  lalaud 381-3191 

formations  of  c>oracokc  lalaucl 2U9-^ 

growth,  relation  to  soil 47;M84 

names  for  Mexican  towns *i7 

Klamath  Indian nfi 

worship  in  Mexico .  257.258 

Plan  tag!  uaceae 4flS..'41 

Plautago  lanceolata 414.r>41 

ruRolii 4U.JM1 

virginica _ 541 

Plantains 414 

Plant.s,  anatomy 280-312 

cultivated 275 

introduced,  in  sand  Htrand    agg 

list,  Diamal  Swam))  region. SfW-olT 

pa.sturo 275 

ruderal 275 

sa<;red,  of  Mexico 258 

Tised  by  Klamath  Indians   97 

with  subterranean  storage 3^7 

Platanaccati 4H2,fi37' 

PlatanuH    .-j-* 

« H<  idon  till  is Xl\  372. 3KI,  413. 4S»,  4ie.  TtfT 

Plcea  tenuifolia 4,53 

Plnrhm  hifrnim -.._.  ._..        3|]) 

camphorata 274. 31H,  304, 4^)7, 4|ju,  514 

foetida    318.457,485,508,516 

Pi"i"    ao,3i 

Ohicasaw 380.407.471 

Mexican 210.217,218 

wild  red gg 

Pluml»aginace;wv 317 

PoH  aiS,58 

annua 5I6 

autumnulis  .  . 516 

buckleyami 35 

coniprt'ssji    jjij 

l>ratensi8 !K> 412, 440,517 

pulch«'lla  3B 

puri>urascen.s 3s 

serot  ina 35 

Poaccac  <.M.:U5,4fll,4tti,613 

Podophyllum  indtatuni...     402.590 

Pouriinia  divaricuta 453 

ophi<»gloHsoideH 400,582 

Poisrin  canias SS 

dogw<MMl 4(n 

fr«un  wat«'r  hi>nil(K'k 101 

ivy 375,421 

vine  407 

Polcmoniaccac      108.29) 

P«»los.  tclcurajih  fig 

PolianthcH    151.1.12,158,154 

tTiU'rowi 154,837 

Polstcr  ft>rni  tif  plants         3M 

PolycodiuuistamineuTu       687 

Polygula  314 

bn-vlfolia 454 

cyinnrtii 454 

incarnuta 406,631 

lutca 400,4114,681 


rertlcllUta  .. 

Pols-gfnaeeaa 
P(  ilygonalum 


dout'liiHli 9S 


Polymnia  iivedalia. 

PolyiH-lalao .•-.- 

Polypodlaisuui 

Polyptiiltum 

nreoUtnm 


triloltitii 


I'mitcdeHiueae.. 


.r,bBliiiu[)cileBa... 


[7,iB6,4ttD,Sa 

lat.&iS 

381.611 

3S1.4S8 

wa.eeu 


.  473,483 

-.-      458 
..  413.!i23 


PotaH>e«,  early  ri 


.  SSr,  346,347. 411, 4SS.4M 


mouBpelleDBiB 

....  49},SSa 

palnstris 

-       30 

PrimriHe.eYeninB 

100 

PriolinyaDthoB IS 

168.163,166 

16ll,231.mT 

paluBtris 

...  1*0,685 

43T,46t,B3S 

PrnnelU  rnlgaria 

530 

PrunuB 

.._3J8,4m 

&U 

SDguBtifoHa..  J71,380,3B3,aw,4« 

,454,40,688 

4M 

urotiDB 


ilTl.^J,  378,304.  WO,  407, 4S0, 477,  S 
smaJlii m 


PsBudoTiravoa  153,1511 

JonalHora  155 

Pseudo-BcUnopepoo  US 

PKUlto-cchino,,rlMni IIB.IM 

FwudiMiiLodlnglnm  mul  tifollam U3 


..  31,43,60 


PtvlaDtrifuKatamolliB... 


.- ;BB,3BB,«ll.*a3.48!  , 

62,5B 

loiK'llltoK    445.416.613 

01,31,(0, 

U,  !Kr,  27S.  34B,  »l7.:L'i4,357.4|ll.41l, 
4.  in-'i.  4IM.  vn.  4ttK,  not,  470,480.481 
fflT,630 


Pyrolnoeao.       . 
Pl/rrhoiiappus , . 
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l*l/niH 42« 

atiifiistifulin 404 

angnatifuliti .   492   . 

Pyxidaiithwni  barbnlatii 4a!>  > 


<^. 


Quahtlatlutziu 

QtiakingaHp W 

Qiianiasia  Icichtlinii 16 

qiiainash IKJ 

Quonritroii :fi»l<,4<K).4l»7,477.47S 

QuorcuH  14r>.277,A<l.att,4riS 

allia    ;i»S,4<«,4lir>. 41)7, 476, 478, rj23 

■  miuur 534 

ratfsbuoi 4.W.4h:1 

ciiierra 453, 48U 

(liffitata 373,  : 

;JS2,  :«)8. 4(H,  4<)5, 4W,  477, 478,  :m 

hetoroi)hylla  iV23 

ilex 2!M 

Imbricaria 4«2,52:i 

lauri folia  ....  2fl5. 37^». :««.  4(«.  449.  \^>.\,  485. 524 

iiiacnM-uriia 4H2 

marylandirji 524 

luirhuuxii  :fi»s.  4(W.  42li.  \:i\,  479, 48;J.  524 

minor     .     .       .   .  .•IS1,:KW.;!!I!».4<4.4<»5,52«).524 

prinusnioiitaiia 4><2 

nitrra   398, 

444,  ^u-.,  4(»7, 42ii.  4.'>3, 47r>,  47h.  482.  r»24   ' 

plujllos    :BW.4(»t,  407,419. 453. 4<5(»,  479.524 

rubra :il*8.  4<J7,  478. 482, 524 

tinctoria 482  j 

virions 294  ' 

rinus     27 1.310, 372,  :JS2 

v«!hitiim 4m.  4415. 44)7. 477. 47s. 524 

vir^'in iana 27 1 .  :>72. 27rt,  279. 281 . 

211 1 .  295. 291».  :J« « 1. 313. 31  ti.  372, 379.  :W2.  .'Ki. 

3s*).  3'*S.  3^9.  :fiM).  :{9S.  449.  \:i\,  4»M).  4M.  524 

in.'iritinia  :ro 

K. 

Rabbit  brusli KNi 

Radiant  ff*rni  of  plants 385 

Radish,  wild 413 

Radi^hrs 411. 4W 

RaKW.'.'d 413,414.472 

Railroad  4T( »ss-ti«*.s 55. \\.\,  iMi 

Rails. f«'n('f 415. 52.55 

Raimv'ats 24U 

Rainfallof  Cn-ui"  d'Alonos    2.13.11 

Di-nial  Swamp  n'lrion 32s.:W.;i")7 

( )<Tai'(>k«' Islanii :i»i4 

Raisins 22«i.227 

Rai/. 2i'i2 

RiimaliTia  m<intaL,ni<>i 272.314 

Randia  si>  25»> 

Rannn<'nl;ir«'a<»    .     ..       .  4i(2.52li 

Ranuiniilns  ali.^mai'fnlius |1»9 

IiUiImistis    4I4,52i>.541 

mailrt'iisi>, 1JJ9 

oblojiirifiilius  443 

parvhli»rus 52l» 

inisjlhis  .     .  453  \ 

r«'«"ur\atns      52ii  ' 

I 

s<*i'l«Tatn>         r»2i> 

vau'aii-«         r.»!i 


Raiie,  broom 413.47 

Raphanus  raphanistmm 413.S 

Rapbidostegrinm  microcarptlin jl 

Raspberry a0,38.»,l7 

H«ittan -iau, 479.53 

Rod  cedar    43,65,88,300.407.4^.46 

clover 412.413,4160,47 

fir 81,43.4 

maple 334, 808, 40ft.  4U 

421, 422, 4^,  429. 431. 43B.  478, 478. 470, 480. 48 

mull)orry 9 

oak 308,400,407,478,482.48 

pepperB 210,212.22 

Redbnd sb 

Redtop 411 

Reed 81.335. 428, 472, 488, 51 

inarnh  formation 49 

Reel 35 

Reain 44.45,4 

Rutranca 244.21 

Rhamnaccae KM).  SSO,  235,482,484.58 

RbamnuH . .      49 

purHhlana 56,  M 

Rlioxia 314,435.458.52] 

ariHtosa --.... 45 

<'ilioaa 406,466.53 

Klal)ella 400.443,456.59 

lutea _.      4,5 

mariana 378,406,435,440,436.53 

vir^dnica 436,440,443,53 

Rh(Kl(»dondroideae qq 

Rhus _      40 

(■o^MiUiua 831 

:3K2, 4(K).  4(H.  405, 407. 478, 477. 478. 472. 68 

yrlttbra 53 

radicans gj] 

31tl,  375, 3KS.  401,404, 407,416, 421,63 

toxicu<londron —  .-..._      S3 

wneuata ...,      41 

v»'rnix 425,480,68 

Rhyurhosia  erorta 4^; 

simplicifolia 49 

toniBUtosii 406,416,454.53 

Rilx's  aiirriim    --— . 9 

o«»reum  ., OS.9 

oxyafanthoidoHsaxoBum 9 

Rircia  thiitans 446,611 

Ri«-«'    217,41 

ro<it-H 551 

upland 411,401 

wild 4SJ 

Ri<*inusr<iminuniH  286,38! 

Rivt«rH  «jf  ('o'ur  d'Alcno« 9,1D-U 

Dinnial  Swamp  r«*Kion 38J 

Robinia  iwiMidacacia    880,621 

RobinNiinclla  rordata  18] 

discolor 181 

divrr^'-ns    IH] 

lindoniana   m 

R(K*ky  Mountain  llax 0,96 

R«Nit  di^r^c•'^•s  

Rf  N  >t st4  K'kK,  Hiibtt'rranean t. 

R<»I>es d41.SI8,2l8,»] 

R'»s4i    88,461 

Carolina 44»<.4:iil.  431. 435.486^491, 
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Rosa  feudleri 99 

humilis 588 

rubi^inosa 588 

Rosaceae 97, 216, 236, 316, 461, 4«2, 527 

Rosapara 258 

Rofte.wild  99 

Roseauthus  albiflorus 124 

Rosemary  pine 483,512 

Rosette  form  of  plants 386 

Rotala  ramosior 460,534 

Round-leaved  greenbrier 479 

mint 414 

Rubia 506 

Rubiaceae ...  318,461,462,506,506,541 

Riibns  argutns 527 

floridus 527 

canadensis 376,385,394,528 

cuneifolius 370, 

380, 388, 389, 3»4, 406, 454, 471, 528 

frondo8U8 527 

hispidus 401,406,528 

leiicodermis 38,99 

nigrobaccus 471,528,538 

sp 393,407 

strigosus 38 

trivialis      270. 276, 280, 316, 382, 385. 408, 464, 528 

ursinus 38 

villosus 375,385,394,404,471,528 

vitifolius 38,99 

Rudbeckia 468 

iaciniata... 546 

Ruderal  j)lant8 414 

Ruellia  ciliosa 405,541 

Kumex 274 

a<-etost'lla..: 396,413,472.525 

conglomeratus 414,625 

crispuH 413,525 

geyeri 96 

obtusifolius 413,525 

salicifolius 95 

ap 316 

verticillatus 304,525 

Rush 92,273,378,437,442 

Hushes,  scouring 88 

Hutareue 110.217,316,462,531 

uoti^s 163-165 

Rutabagas    460 

Kyo  -     35,411,468,469 

grass 91 

j>(»rouniaI 412 

Itynchospora 405,442,437,461 

axillaris 440,462,518 

axilhiris  uii<'ro*;ephala 618 

ciliata 462 

(•r)rniculatH  .' 406,439,452,519 

inacn)sta<'hya 452 

.  yiuosa        378.439,452.460,519 

fa^'icularis 452,510 

Hlifolia      ..    452 

K'louierata 437,430,440,519 

paniculata 519 

t^rai-ilenta  452 

k'rayl    452 

inexpansa 4(6.437,430,462,519 

knieskoniii  452 

in(*gal«K'arpa     452 


Page. 

Rynchospora  microcephala  452 

miliacea 452 

oUgantha 452 

pallida 452 

plumoaa 452 

rariflora 452 

Bchoenoidee 452,519 

Hpp 406 

torreyana 432 

Ryncho8i>ora-Eleochari8  association 394 

Rsmchosteginm  sermlatmn 272, 314 

S. 

ftabal 240,252,257 

minor 452 

palmetto   452 

Sabbatia 458 

anflrustifolia 456,538 

brachiata 455 

calycina 455,460,538 

camiianulata 455 

dodecandra 437,453,638 

elHottii .* 455 

gracilis 366 

lanceolata —  456,538 

paniculata 465 

stellarifl 363,538 

Sabller 257 

Sacks 242 

Saddle  sweaters 230 

Sagebrush 98,106 

Sagina 458 

decumbens :.  414,526 

smithii 526 

Sagittaria 436 

arifolia 90 

graminea 513 

lancifoIU. 361,436,451,460,513 

latifolia 90 

Bubulata 451 

teres 451 

Salicaoeae 94,462,523 

Salicomla  berbacea 272, 

273, 279, 280, 313, 316, 362, 366, 306. 460 

Salix 94.372 

fluviatilis 372,450,523 

bumUls 523 

lasiandra 55 

longi/olia 372,450 

nigra 419,438,523 

sp 255 

wardi 436 

Salsolakali 270, 

313, 316, 368,  im,  382, 388, 394, 460, 525 

Salt  in  soil  moisture,  effect 365,387-302 

Salt-loving  plants 381 

Salt-marsh  plant  formations 360, 485 

plants,  modifications 364-367 

vegetation 272.301-312 

Salt  marshes.  Dismal  Swamp  region 387, 

338,344 

Saltwort 368 

Salvia  hisi)anica 226 

lyrata 530 

spp 225 

tiliaefolia 225 
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SambucuH  (^anadtfiiRis -KIT,  429. 542 

gluuca HH 

Sumolus  llt)ribun<lus .'n7.4<l«..'i.T7 

Samyda  ni<>xicanH \W 

Sand  bla«-klK'rry 38(),4:0.471 

driftiuff.rfTect  on  ]>lantH ;JS4 

Saud-bar  willow 478 

Sandbox  troi' 2rt7 

Sand-Htrand  formation .Y>».  ;>J7-».'».  4S5 

t^raHMt's 2K2 

of  Lynnluivtru  Bay .'isl.;!^^ 

plants.     t'lfjH'tH      f>f      «>xi)o«urt»      to 

wind :ftJ3-;*<7 

vep'tiition 2sr>-aii> 

Sau^ro  j,'rado Sai.  25:}.  aW 

S^ng:iiinaria    4.58 

rauudt'nsis    r>27 

Suiiioulu  i  -anadensis 'iir* 

HP 272,;}17 

Santalaceao 4<52..'y24 

Saphrophytic  funyl   ;fl«5.4<«.4(«.421 

SapinduH  ^aleotti 2iM} 

ine<iualis 'SK 

niar{^natns SW 

saponaria 'Mi 

sp 2:J»> 

SaiMtnaria  otTicinaliH     52i> 

Sai>ota  »«l«»nj^ta 2U\ 

SaiHjtaci'ai* 222 

Sarothra 458 

jirentian*  »id«*H :C8,  :J87,  ;J88.  WJ 

Sarrucenia JU4,ri27 

flava 4lH>,45i.r>:J7 

rubra 4r)4 

variolaris 454 

Sassafras    .TIW. 

494,4<i:i.4<i:.  MJi>.  I7i;,  172. 477. 478. 47tt,  482. 458 

nassaf  ras :i7s. :{;  •».  :m.  Hn).  4(  »7, 472. 527 

Saumrar.-ai. 4<i2.522 

Sanrurus 4:J."».  4.'JJ».  458 

.vrnnus ...     4*^:1.  t:J7.44<i,  522 

Sjivila 228 

Saw  jfross 4lYi 

Saxifratrareae    I»7.4«i2,527 

Scln'iichzoriareJM» KM.JIU 

SM'liizocarpiim     124 

atronuatuni  124 

liliforiuo      ..     .  124 

jfuatfinalrnHi' 121 

lifbuiannii 12* 

I>ahneri      ..  12t 

parvirt<»runi  121 

Sfbw:ill)»«;i  anuTJi  alia         45«} 

Soir]>ii<  ani'Tif^iiiii-' 271. 

:{|:>.  :iiil .  .vn,  :v*\.  :trs.:)84.51s 

«-yliinlri«"iis  ...  452 

ryporiims  ...       412 

(•ri..]ihi»riim     .     ...      4.'t7.  i:!**.  i:fcM10.5l8 

div.iri.-atns i:i:».  4.52. 518 

I'riiLntlius    4iJ7 

assiM'iutiiin        4115.4157. 4IW 

lanmtri.s 4:57.442.41*11 1.518 

iM-fidi'ntalin :».J»2 

I'liiujins 274.:{15 

Si'li-ria  paui'itlnra    4«ll».511» 

ti»rn'vana     ...  452 


PM 

Sclpria  triglomerata J 

vcrtieillata 2 

SchfrolopiH  uniflora _ i 

Scraiwr 344,2 

Scroby  oak I 

Scropliulariaceae 104, 318, 461.  MS,! 

Scrub  oaka ,... 4 

Scupi)ornonK  (jTi'ai^e 4 

ScutoUariu  iuteHrrifolia .i 

lateriflora 4S3.435.5 

pilo«a i 

S<»aoatH 388.3 

rocket ) 

wrack a 

Seasoning  plants .  :fiW.S 

BoaHonsin  CtjHurd'Alenes _ 

Swlgo  a 

:».  'M,  .IT,  58.  (tt.  274, 27».  8d6, 405. 406, 4ai.  4 

broom 807,4118,468,4 

Sodj?e8  in  pinelMurrens -.-.—.      4 

of  Cwur  d^Alenes 

Sudum  tuberculatum i, 

Seeds  ot  strand  plants,  diasemiuation. .  3Ha,a 

Sela(jriuella  a])UH ._ 5 

Selafirincllaceao 5 

S4.>lf-fertilizinic  plants y 

Selinnni 3 

Semilla  do  Gicaura 5 

SentKtlo  Huiallii .-— 5 

t(  >mentoBUS 406, 415, 457, 478,  HO,  009,  .'i 

Sonocionideao 4 

Senna  niarilaudica --.— .  , fi 

Seri<^o<-arpus 4 

asteroides a 

bifoIiatuH 457,.'S 

linifoliuH    4 

StjrvirelKjrry •*M,.'i5,in',  4QU,4 

SeHamuni  Indicuiu S96,2SH.2 

Sesuvium  niaritiiuum *; 

27'.).  281 1, :«  e,  :uo,  3ii,  312,  aia,  ai«i.  4 

IHntumlruin  274.8012,8 

I)ortula('aHtrum 3 

Sotaria  ventonatii _._      5 

Sriitrni  niarithmi ......   3QE|,3 

Shoep  Morrol 413.4 

Shin-leaf 41 

ShinKles 46,88.1 

ShrH'laKts 9 

IH'tfs  a 

Shortlwir  pine       :5:58,417.4S).47a,477,478,483,51 
shrubby  planis  41 

Shrubs  ill  forest  lormation 40O,4Ol,4( 

of  <-li'aretl  areas 4|] 

sieyoH  11 

.s'ify«w     II 

an>j:uljita }i 

echlniK-ystoides f* 

«  rrinttrarjtu IJ 

hilhri U 

inhn'tHHs U 

Sida M 

aiMita  rar]tinifo1ia 17B,fll 

alanif»MJina 13 

anoniahi  .                    17 

merlin ifttlin    17 

riiiiilntififiiti 13 
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Sida  cinerea 176 

criatata 172 

diffusa 176 

hederacea 176 

holwayi 176 

incaiia 170 

malvaviscuH 173 

neomexicana 176 

periptera 173 

rubra -- 173 

8Hlviaefolia  ..^ 176 

spinosa 176,414,460,533 

stellaia 177 

tragiaefolia 177 

Sieglingia  seslerioides 516 

Silene  antirrhina 525 

Silphium..  458 

asteriscus 467 

composituin 457 

trifoliatum 546 

Silver  poplar 413 

Simarubaceae 531 

Sisal  hemp 239,243 

Sisyrabrinm  canescens 225 

inrisum 96 

officinale 527 

Sisyrinrhium 458 

atlanticum 522 

graminoitles 522 

Sitilias 458 

caroliuiana 408,456,543 

Sium  cicutaefolium 102,437,535 

Skunk  ipaz«jto 228 

Slew-j^rass    91 

Slipi)ery  elm 482 

Small  cano. 476,477,479 

fruits 30 

Sniilaceae 315,462,521 

Smilacina  racemosa 402 

Smilax 280,383,387,401,407,435 

auriculata 453 

l)ona-nox 270, 

271 ,  280, 315, 375, 379, 382, 390, 401 ,  485, 521 

jjlauca 375,379,388,389,401,521 

lanceolata 453 

laiirifolia 314, 

421,426,427.431,432,433, 
436, 453, 480, 4&5,  486,521 

rotundif  olia 375, 401 ,  404, 421, 477, 479, 521 

spp       ..   389,393,416 

tamnifolia 453 

tiiiiinoidcs 315 

waiter! 421,427.431,453,485,487,522 

Smodinffium 143 

Smoke  vino    540 

Smut  ^rrass- 415 

Snowfall  in  Ca^ur  fVAlenes 13,14 

Dismal  Swamp  region 328,329 

Snowshoes,  frames  of  willow 94 

SoHi).amole 2;}2 

l)lantsof  Mexico 231,237 

S()ai)lM'rry 232 

Soda  water 223 

Soil,  peaty  juniper 480 

relation  to  plant  growth 473-484 

rich  black-gum 480 


Pagre. 

Soils,  arable,  Dismal  8  wamp  region 476 

chemical  factors.  1 474 

Dismal  Swamp  region 322, 

344,358,429,430,463-466,473-484 

effect  of  drainage 474 

in  CoBur  d'Alenes 28,29 

of  forest  areas 404,406 

Ocracoke  Island 287* 

wooded  swamps ,..  352,353,364 

truck.  Dismal  Swamp  region 346-340 

Solanaceae 227,230,318,462,539 

Solannm  carolinense  275,318,414,473,540 

nigrum 270,318,377,305,540 

tuberosum 227 

Solidago 306,314,367,380 

bicolor 644 

canadensis 409,644 

glabrata 644 

elliottii 467 

erecta 306,644 

ftstulosa 457,644 

juncea 644 

missouriensis 644 

neglecta... 306,644 

nemoralis 644 

odora 402.544 

petiolaris 306,406,457,644 

pilosa 408 

puberula  pulverulenta 457 

pulverulent* 406,544 

rugosa 544 

sempervirens 2<3, 

274, 280, 305, 306, 310,311, 312, 
313, 318, 364, 366,  510, 544, 486 

serotina 544 

sp 544 

stricta 457 

tenuifolia 318 

tortifolia 467 

ulmifolia 644 

Soliman 257 

Sonchusasper 643 

Sonneratia  acida 433 

Sonorita 230 

Sorbus  occidentalis 55.60 

sambucifolia 55,60 

Sorghum  in  Dismal  Swamp  region 412,471 

Sorrel,  sheep 413,472 

Sotol 224,240.241 

liquor 224 

Sour  gum 476,477 

Sourwood -.--  389,476,477,478,479 

Soyate 240,241 

Spanish  cedar 189-191 

moss 271,382,421.471 

needles 414 

oak 373,398,400,477,47a, 

Sparganiaceae 90 

Sparganium  androcladum 445,446,613 

eurycarpum 30,90 

Sparkleberry 400 

Spartina 272,278,366 

juncea 271,273,315,376,382 

patens 271, 

273. 282, 284.  288, 289, 290, 299, 300, 313, 315, 
360,363,376,382,888,389,800, 803,  485,  616 
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Si>artina  inAyHtachya 961,aB3,305 

Htricta. . .  -»?-', :fr3, 270, 27», 3«J, 283, 384, 3H9, 290, 
'Ml  im,  .101 ,  310, 311, 312. 313, 315, 302, 485 

association 2?2,350,3ttl 

inaritima 290.361,385,516 

vorsicolor 288 

BporKulnria  Halina WK 

Kaliua 316 

Sphaeralcca  anKiiMtif  olia  cunpidata 177 

aritla : 177 

californica 177 

podatiflda 177 

Htellata 177 

Sphaguaceao 510 

Sphagnum 381 ,  40lS,  438. 42J*,  445, 518, 522 

hrovicaule 510 

cuspidatuni  plumosiim 610 

pliimosum  scrrata 444,445,446 

rymbifolinm 381 

glaurescenH 438.510 

jjClaucesccns  8<iuarrulosa 428. 510 

hcnryannm 381 

bonryon.*«e 510 

imbricatum  hrovicaule 40) 

crlstatum  glaucoscons 510 

kearneyi 444,445.510 

modiurn  glaucest'.ens 511 

rocurvum M 

amhliphyllum  pulchricoma .511 

virgnnianum 511 

Spikenard  tree 47»i.  477. 478. 479 

Spinach 34fi.347.411,4<^4 

Spindlo 251 

Spinif ex  8(iuarrf »8U8 :itJ8 

Spinner 24H.350,351 

Spiraea 4.58 

toinentosa 405,.'i37 

Spir<Klehi  polyrhiza 444.446.4511.530 

Spondius  lutea    3ls.31».33n.335 

!uexican;i 311» 

purpun-a 31l».330 

spp 317 

Sponge,  vogetahh* 351 

SporolK>hi8  asjM^r '{83.515 

indi<Mis 37.5, 315. 415.  .515 

jun<'eus 451 

virginicus 451 

Spruce 4;J. 48.68.74 

Douglas 4:^  58. 59,  m.  63, 66.  tiH.  74. 75 

Engi»lmann*s 4:i.47.55..5J»,ti«> 

hemlo^rk 4:1.50.55 

pine 48:J,484 

Squash 33*5. 411, 4»'5.4W 

Squirrel-tail  grass 413.414 

Staff  tree  family ;i3 

Stulirt  linniuiHhi  nintliuittnnni       .    317 

.^'.egnosiH»rnia  haliniifolia 3:il.3:t6 

St<»gowaltheri:i 183 

Stenopliyllnscapillaris 460.51m 

ciliatifolins 453 

Ht<Mio]>}i\ilus     4.52 

St-<»wartla  nml.'U'o<lendrnij    454 

Stilliugiii  sylvatic.i    454 

•StiiMi 353 

avfijuci'ii 403.4fH.515 

viridula    :i5 


Btipnlicida  sotacea 41 

Stock  break .      S 

Stolona 4i 

Storax    41 

Story  tree t 

Strand,  Dismal  Swamp  region 345,3i 

plants 44 

adaptations  to  environment ..  .  889-3 

dissemination  of  seed 819,3 

number  of  families a 

n^mber  of  genera a 

poverty  of  species 8 

structural  i)eciiliaritieH 880-91 

vegetation ,  general  afipec  ts 8 

StrawlKjrries 80,8 

346, 347, 411, 413, 464. 405,  MO,  47U.  47S,  4; 

Strawberry,  the  Brandy  wine § 

the  Hoffman « 

the  Thompson 4aB.4i 

wild i 

Stroi>hoHtyles  helvola 416,S 

umbollata ..      fi 

Structures  (liminishing  transpiration . .  3B6-I 

Stylosanthes ,-_..      41 

»»iflora 40S.40B,at 

rii>aria 4Q6.40B.45«.fi 

Styracacoae 48S,5 

Styrax 4j 

Styrax  americana ---_....      4J 

gr.indifolia 400.448,455,485.804.5 

Suadadoro Z 

Sulwlpinc  ftr 43, 48, £8,59. 60, 68, 88.! 

pine  zone  of  0»ur  d'Alenes j 

Subsoils  of  Dismal  Swamp  region..  3tt,858,a 

Sugar  <rane -— ...  2M,4I 

grass    ----.—_        1 

maple -_....      41 

pine ( 

Sumac 407,473,478,477,478,4; 

Summer  graiw  -...._.      41 

.Sunflower — ...      41 

SuuHhine  record  fur  Dismal  Swamp......      S 

rerords  for  Ocracoke  Island — ..      9 

.Su]>t>rHtitionH  respecting  plants....  S7,867,9 
Swamps    of    the    Dismal    Swamp   re- 

>fion 888-81 

w<x>ded 8M^ 

Swe<*t  iMiy 380,485,479.480.48 

<^orn 4fl 

flag I 

gum 888,881 

m.  400,404. 40r,4U 
477,478,488.488,47 

1>otat(K*M    227.:M6,847,4U,4tf,4fl 

.syringa | 

Swiet«'niahuniiliM 81 

Swit<*h  grasH 8i 

Sycamore 8Bft,478,4l 

Synii)lo<'a<*o.io 468|fil 

SympliM'iiH  adenophylla. 80 

tin<>tori:i :f82.4OO,4(H,465,485»80B»8l 

Synth«'riHma  flilfnrmo ft] 

Muibriatum 81 

H.'inguina1e 408,41 

sorotinum       4I| 

Syringa,  wwoot | 
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Pa«e. 

Tabaco  de  macnchi 358 

Tabardillo 136,231 

Table  utensils 256 

Tagetes  lucida 231,256 

Tallador 244,348 

Tamarack  in  Coeur  d'Alenes 31, 43, 50, 

51,55,58,63,66,74,75 

pine 89 

western 43,63,64 

Tamarinds 212,224,225 

Tamarindus  indica 225,257 

Tampico  fiber 243 

hemp 210,242,244 

industry,  investigation 210 

Tanbark 54,55,238 

Tannin 53,54 

Tanning  plants  of  Mexico 237 

Tapemote 249,246,250 

Tar 44 

Tarweed 106 

Taxaceae 89 

Taxodium 334,418,421,422,429,430,434,458 

distichum 314,383, 

417, 418, 420, 433, 436, 451, 479, 481, 510, 512 

Taxus  brevifolia .  43,54,89 

Teconia 375 

radic«ns 374,375,379, 

380.  rwa,  393,  ;»4, 401, 404, 407, 416, 477, 641 

Tecomate 258 

Tecote  prieto...   338 

Tehuino 225 

T«^jocote 216,241 

Telegraph  poles 52,55,66 

Tomiieratures  in  Coeur  d'Alenes 19,20,21 

the  Dismal  Swamp  region 324, 325 

Ocracoko  Island    262,263 

Tepahiiaje 229 

Te^iuila 224 

bastard 249 

Terminalia  catappa 221 

Tetereta 357 

Tetradymia  canescens 106 

Tetrapterys  nelson i  143 

Tourrium 381 

cunadenso 297,539 

iia-shii    ...  'r().:i7»).27».281,L'«7,2SJ9,300,318,466 

Tbalictrum 185 

cueriiavacaiium 186,187 

grandiflorum 143,144.188 

(jrandifoliutn 188 

guatemalense 188 

ichangonse     186 

jaliscanum   -  -   186.187 

lanatum   189 

madrense 188 

Mexican  species.  not«s 185-189 

])aclinceiise 188 

l)ai)illosiim 189 

l»eltatuni   18.5.186,187,188 

pinnatiim 188 

pringlei 185,186,187,188 

pul)igorum 187 

puri)ura8cens 526 

Thallopliyta 510,461 

Thatc;hing 256  ! 
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Thatchy  grass 361 

The  Plain,  Dismal  Swamp  region.  338,342,346,340 

Thelia  hirtella 611 

Thicket  formation 272 

Thistle 271 

flowering 406 

Thorn     65,60 

Thread 242,249,260,261 

Thuidiam  rec(^rnitum 611 

scitum 511 

Thuja  plicata 43,61 

Tidal  Flat  formation 274 

Tillandsla 302,458 

usneoides 271, 

313, 315, 382, 402, 421, 449, 468, 620 

Timothy 29,30,35,38,412,460,473,480 

wild   36 

Tipularia 458 

unifolia 421,436,622 

Tissa  marina 274, 

279,280,283,302,310,311,312,313,316,460 

Tobacco 93,102,230,258,412,471,480 

in  Dismal  Swamp  region 471 

wUd 104 

wrapper  leaf 471 

Tofieldia  glabra 463 

racemosa 463 

Toloachi 220 

Tomale 217,221,226,237 

Tomatoes 210.212,346,347.411,466,466 

Tontellea  hookeriana    110 

Topography  of  Coeur  d'Alenes 6-10 

Torote 238 

Tortilla 210,211,228 

Toxylon  pomiferum 418 

Trachelospermum 458 

diflforme 406,456,460,638 

Tradescantia 204 

brevifolia 207 

gigantea 205 

humilis 204 

leiandra 207,208 

brevifolia 207 

ovata  207 

new  species 204-206 

pilosa 208 

rosea 453 

scopulorum  206 

sp 145 

apeciosa 207 

tumida 208 

virginiana 204,205,208 

flexuosa 208 

tumida 1 206 

Tragiaurens 382,402,464,632 

Transition  zone 447,448,440 

Tree  cotton 260 

ferns 436 

Trees  of  cleared  areas 406,407 

Treleasea 207 

a  new  genus  of  Commelinaceae  —  207,206 

brevifolia 207 

leiandra 206 

tumida 146,208 

Trladenum 468 

I>etiolatum 455,533 
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Triadenum  virginicani  ....    435.  ^»,  440. 460,  nifi) 

Trianoitpenna  nticnmiiu 121 

Trichocoloa  tomcntella 510 

Trichostoma  lineare 45*1 

dichutomum S-TH 

Trifolium  arvonso 520 

carolinianum 454 

(lubiuin 40rt.52» 

hyliridum 529 

incarnatum 412 

pratense 412,53».541 

procumlieuH 529 

repens 412.529 

Trijrlcx'hin  maritima 90 

Htriata 274, 

27»,  28:J,  \m .  31(K  311. 312. 313, 314, 451. 4<K) 

TriliHa  odoratitMima 457 

panifulata 4(JB,457,544 

TrioHteum  perfoliatum 506 

Triphasia  trifoliata 112 

Triplafiiw 458 

americana 451 

purpurea 270,315.376,510 

Trisetum  cuueseens 35 

palustre 437 

I>ennnsylvaiiicuiu 516 

Hubspicatum 'MS 

Troinpa 251 

Tropical  re^cion 447 

Truck  crops.  Dismal  Swamp  roKion  -  41 1, 46:)-46(S 

lands,  native  vcjfetation ! 476-479 

soils.  Dismal  Swamp  ro^cion 315- 

349,4«KJ-4«5(),476  484 

fertilizing .'M7 

Trucking.... :J54 

alj<jut  Norfolk ,'»*}. 463466 

Dismal  Swump  region .'J4<»-;i40 

TrumiHjt  cn'opcr    375.407,477 

Tsu^^a  mertonsiana 4:),5!),54 

pattoniana 43,5:J 

Tule :30.!»2 

Tulip  407, 419. 1?3, 477 

tree,  white 4^2 

yellow 4«2 

Tuna 209,210.220 

Tuna  Iru its,  importation 210 

Tuuiis.  sujrgested  introdu<rtion 209 

Tupelo ^\ 

Turnips 465 

Turnera 2:*) 

(iWii 166 

aith nitliHinni HW.  U'u 

caerulm 16<J.167 

callosa    165,167.  ItVS 

ristnidi'H 107 

diffusa 167 

(tphrnflisinra _ llJH.  167 

liindsiana 167 

humifusa Ui6, 167. 168, 230 

mollis       167 

palmrri..     Hr).l67.ir»s 

]»anamensis 167 

prinK'l«-i     l»i«}.  167. 1«W 

pu!nilea 167. 1(W 

sp 167 

tn'oniflvra 167 
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Turnera  ulmifolia 106,187,11 

acuta lOT.li 

alba 106,107,11 

<iaerulea 106,167.1( 

olegaus .     li 

surinamensis 106,167,1) 

rt'lutiiia 166,11 

velutina H 

Turnera<>eae _-...     2 

notes 165-L 

Twine 8 

Twirling  sticks 86,89, K 

Typha 00,279.314,8116.867,448,403,5 

angustifolia 40O,& 

association 3S8,a 

latifolia 8 

90,^73,276,314  361,803.866,486,438.412,6] 
Typlia-Sagittaria  assodatioii 4 

U. 

Uluiaceae 4flB,fil 

UlmuH _ in 

alata 458,Bd 

americana 880,69 

viscoHa ,...      4t 

Umbelliferao   145,3B 

a  new  genus j( 

Underdrainage.  Dismal  Swamp  re^ofn. . .      S 

Uniola 270,271,288.866,42 

tjraciUn 872,815,9 

latifolia 5] 

laxa 878,815,880.461.5] 

longifolia 882.451,51 

I>aniculata 270.276,279,281.888,8B8,2W 

:)00. 313. 315. 3:».  :MH,  8ri0, 870, 888, 868, 864 
:»8.  :)S9.  :i90.  :in2, 39:).  449, 458,  400, 485, 51 

Upland  rice 411,41 

UpiHir  Austral  zone 447,448,44 

Sonorauarea - 44 

Urti<'a  brewerl Oi,f 

Urticacoae fl5.810,4as;fi! 

Urticastrum  divaricatum 6c 

Useful  ]>lantH  of  Mexico,  notes 80B-8C 

Usnea  angulata 51 

l>ar1>ata 871,81 

rubiginea 51 

serotina      U 

spp 41) 

trichodoa _      51 

Utricularia      444,44 

bitlora 48 

claudestina 400,51 

llbrosii 468,54 

inflata 444.445,448,51 

junc«'a 46 

purpurea 444.445,51 

spp 445,44 

subulata 46 

Uvalama B 

IVuIaria 40 

sessilifolia  nitlda 01 


V. 

VareiniiUHJU** 

Vac<'inium  arlMinuim 

Citrymbfwum 


•  ••>....  MB|H 

400,40 

400,404,40,41 
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Vaccininm  crassifoliiim 455 

membranaceiim 108 

microphyllnm 103 

myrtilloides 38 

myrtillus  microphyllus 103 

scoparinm 103 

stammeum 401,479 

vacillans 401,471,537 

virj?atum 455 

tenellum -  4()1 ,  455, 477, 479, 537 

Vagnera  racemosa 521 

Valeriana  edulis 93, 104 

Valerianaceae 104,450,482,542 

Valerianella  chenoj^odif olia 450, 542 

radiata  leiocan^a 542 

VHllisueriaceae 462, 513 

Vasoyanthiis 115,119 

brandegei 119 

insularis 120 

rosei 119 

sp i       119 

Vegetable  butter 215 

marrow 215 

tallow 234 

Vegetables,  garden 30, 

31,38,210-213,275,410,411,463 

of  Mexico 210-213 

Velaea  glauca 208 

Velvet  grass 412 

Vorbascum  blattaria 540 

thapsus 275,318,540 

Verbena 458 

caroliniana    456 

otlirinalis 414, 539 

urticifolia 539 

Verl>enaceHi'   223, 226, 29),  317, 462, 539 

Verbesinuoccidentalis 546 

piiiiKitifi<lH  - 255 

virj^iiii'"i    546 

'"rnoiiiu  iicn'rlKiracensis 543 

'  toiiientosa 543 

"oligophylla 456 

•*<inica  arveiisis 540 

rv.iiii 414 

>t(li.  s 412,413,414,470 

,'ibuniaceae 104,542 

Vihiirmun  <;iHsinoideH 542 

dpntatnin 429,542 

iiiolle    456 

iiudniii 426,456,542 

obovatiiiii .-- 456 

l)ruiiift)liinu 542 

Vi.iii  aiiK'nstifoliji 412,414,530 

hirstita 414,530 

sativa  - 412,413,414,530,541 

Vi.ia.va.' 316,461,462,529 

Viu'iiu  <jit,i:iiij,' 412 

\'in<u  iiiii.joi-    538 

V'nici'tnxicuin  carolinenae 4]6,456,5>'38 

u'"H'><"arii<js 456 

hirsiitiini     456 

palnstr.'  273, 

T^^.  28<),  ;3(«.  310. 31 1 .  312.313,317 

sniMTosiiin 456 

Vinr^'jir  223 

Vino  te< -ornate 259 
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Violaceae 462,634 

Viola  asarifolia 534 

brittoniana    534 

emarginata 534 

lanceolata 440,534 

pedata 402,534 

primalaefolia 440,534 

septemloba 455 

sororia 634 

sp 534 

Viotets 440 

Virginia  creeper 375 

Vismia 496 

Vismieae 496 

Vitaceae 317,463,533 

Vitellaria  mammosa 222 

Vitex  mollis 223 

Vitis  aestivalis. ..  271, 317, 375, 379;  304. 401, 479, 533 

cordifolia 533 

labrusca 421,470,533 

rotundifolia    374, 

376, 394, 401, 404. 407, 421. 454, 471, 477, 479, 533 
spp 401,416 

W. 

Walama 223 

Walnut,  black 399,473,479 

white 482 

Waltheria 146 

acapulcensis 184 

acuminata 183 

americana 184 

bracteosa 183 

brevipes 184 

detonsa 183,184 

glomerata — 186 

hirsuta 183,184 

indica 183 

operculata 183 

preslii 184 

rhombifolia 185 

rotundifolia 184 

synopsis.. 183-185 

Wappatoo 90 

Wart  cress 472 

Wash  rag 249,250 

M'aahingtonin  son orne 255 

Waterash.  419 

cinquef  oil 30 

hemlock 101 

lily 90.444 

seeds    96 

yellow 96 

oak 398, 400. 407, 476, 477, 48;j,  524 

of  Dismal  Swamp  region 356 

supply  inCofur  d'Alenes 38,30 

uses,  in  Coeurd'Alenes —  38-42 

Watermelons 347,411,465.470 

Wax  bean 213 

myrtle 335,400 

Weeds 275,413 

in  Dismal  Swamp  region 413,414,471 

Western  larch 43,60 

tamarack 43,63,64 

Wheat 29,35,353,411,468,473,480 

broad ?10 
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WhiiJB  ma<hf  from  wild  <!horry.  ...  ! W 

Whiak 252 

Whitoaah 5:j.41».4«2 

bay 4h:J 

camas Vn 

«r«Mlar :M<).350,417,423.4HO,4«J 

duisy 472 

flr :U,43,4H,4».r>8.50,70,88 

oak :HW,4<in.  407, 47tt.  477.478.482.48:1 

pine :B,aj,:»,43.4r).55,5fl..W. 

«),lU,(V2.W,H5.tf6.rt7,B8,fi»,7().  73,  74.  77 

zone,  of  (?(i*ur  d'Alones .W 

walnut 4«2 

Whit e-lwrkod  pine 4:i,4<l.f>4.5«,W 

zone  of  C\j?iir  d'Alon«*s til) 

Wildr<)tt«m  ;W4 

currantB 471,. '»2S 

putati. 2'27,5:W 

red  plum W 

rire 4:J7 

Willow ;V,.ntt.H».»4.2l4.2.'ir>.4:W 

black    41tt 

oak :R>H.4<ll),4<»7,47rt,477,47S,47H.4S:j 

Haud-l>ar 47H 

WilluKlMM>ya 4.W 

Hcandens :ii'4. 41«.  4«ll).  r>« 

Wimmeriu 129 

cnncolor 12».  13() 

confusa WJ.i:*) 

cyclcH'urpH I2S» 

dlHColor ia» 

pallida i:«> 

IKTsifolia VU) 

l)ul)ewons 1:S* 

Wind.«'flF«M-tH  (in  strand  veKOtJition IJKJ  387 

in  Disuml  Swamp  rejfion 'W 

of  ()< Taj -oko  Island 'M\ 

Winds  in  ('a*ur  d'AlonoB W 

WinttT  jjrrass 472 

Wint«'rjrri'«'u tlM 

Win' ^ra*»s i**'* 

Wissmlula  acuminata 114. 17H 

L'inrta 178 

birsutiflura 178 

h(>l(>s(>ri<'i'a 178 

paniculatii 178 

prin^lci 111.178 

scabra 177.178 

tric-urpidlata 17J' 

trilo]>ata -.  - 178 

wi«<siidul<>id»'s IIV 

W<MMlliini'.si'arlrt IJ7r> 

W<M)dril  ])lain.l)i-mal  Swainj»  ri»jri<in    .. .       41.*> 

WfKiili-nutrnsils..   25«l 

Wo«Mls.us4'ful 2.V>,25ti 

Wjxnlsiu  moxicHim        l.jlMol 

mollis b'il 

W<>..dwardia 44ti.4r»8 

arcM.lata 42:^.440.512 

radirans 151 

s]>ha^iium    42:J,428.4:fi 

a»s(M>iatiiin 428 

WoiMlwardia  vii-K'ini.a 4:^,  4:18.512, 518.  fcK 

WiMMlyii'Mlnjc  i»lants  of  Mt»xir«i :£>5.25(» 

W«»rmsi'iMl    411 

Wvothia  moili,       IdiV 
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Xauthium 270, 275, 318, 870,808, 301,513 

italicum 330,543 

Htmmarium 418,414,473.613 

Xanthoxylnm  clava-hercnlls 8iV. 

:n»,3H0, 384.808, 400, 454.531 

Xemphyllnm  doufrlaHii - dS 

Xolimna 4Sh 

folloHiflora 42(1.482,456,485.501.5% 

llgnstrina 404.501,5311 

Xyridatoac^ 402.59) 

Xyris 480,443.520 

ambi^a 480,452.520 

baldwiniaua 452 

caroliniana 430.462,520 

commnnlB 452 

flmbriata 468 

platyleplH 690 

torta 468.S20 

Y. 

Yard  grass 414 

Yarrow 106 

Yellow  jessamine 477. 470 

pine 81,3S, 

:M.43,44,  46,40,48,  40,50,56.  66,58,60,(n.eS. 
07, 08.  (»,  70.  T2, 73. 75, 88,  80, 106, 800, 402, 483 

zone  of  Ccpnr  d^Alenes 58 

I>oplar 4i3,483 

Yerlia  do  coyote 

ffolondrina 

torro 231 

del  cancer 

nil 

Yew 43,54,80 

in  CcBur  d'AIcnee 54,65 

Rhort-leaved 43 

Ystle 245 

Yucca 2n2,2»».241.348,2l4,28U,»(l,4SB 

aloifolia 271,203.200,800,818,815.458 

anguHtifolia 

bac4'ata - ...-. 

fllauiontoHa 380,382,301,808,468.59 

flllfora 211 

gloHosa  271.203,200,300,818,815.461 

leaves • 

rupicola  rigida 

Hpp 27V.2H0 

tnK*uloana  241 

wood. 248 


Z. 


Zanthoxylum .— . 

atflno  126 

arltoreHi'iMiK lU^lM 

olava-hun'uliH .'.    830, 

27I.2»:).20i».:MI.S18,8l«,44li,425 

footidum 118,184 

ghisbreKhtii 184 

iuHulare 188,186 

limoncello 113,184 

lon^))ipeM 188,184 

mulauostrictum      118,184 

uolHoni 18I,M5 

ix'cidentAlt* 

IMMitunt>inc 
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Zanthoxyluiu  pringlei 186 

pterota 112,164 

rigidnm Itt 

Zapote  ainarillo 216 

bianco 217 

chico. 222 

prieto 228 

Zeamays 210 

Zebrina  leiandra 207 

Zenobia  cassinef  olia 456 

Zephyranthes 468 

sp.  nov '. 146 

atamaM:o 402,448 

caiinata 287 
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Zinziia  l&eaiisl 281,266 

Zixanla 466 

aquatica 861,487,400,616 

Zizaniopsis  mUiaoea 461 

Zlzyphiu - 282 

mexicana 286.286 

sptntHsriatA 494 

Zones,  forest,  of  CkBard*AleneB  66-61 

Zorniabracteata 406,464,680 

Zostera  marina... , 868 

Zygadenos  glaberrimns 468 

leimaathoides 468 

venenosns 08 

Zygophyllaoeae -. 
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